For Reference 


NOT TO BE TAKEN FROM THIS ROOM 


eh IBRIS 
unIVERSTITS 
HABERTAEASIS 


ee oes 


Os ete OF ALOERTA 


i 4 


Yt 2 rics o8e Peprormance 
"oth? Ggh Cp ape aE TEST 


SM i. ae tetas , FR 


CSAKIATE STUDIES. 
7), “equ eOMENTS FOR THE DEGREE 


ss 
gevasteaT OF revIiescy 


EMMONTON, ALROKTA 
FALL, 1290 


ao 


THE UNIVERSITY OF“ ALBERTA 


PERSONALITY DIFFERENCES AND PERFORMANCE 
ON THE CONTINUOUS PERFORMANCE TEST 


by 


(C) LAURISTON L. KEOWN, UR. 


AP THESIS 
SUBMITTED TO THE FACULTY OF GRADUATE STUDIES 
IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE 


OF MASTER OF (SCLENCE 


DEPARTMENT-OF PSYCHOLOGY 


EDMONTON, ALBERTA 


PAUL 1S70 


a 


Le gn 


( 


; = 
9 

: ries r ey = J 

Lauer oT: ITSRAS ch. 


Loy tiie ro 
UP EE A Be Go J 


UNIVERSITY OF ALBERTA Mae 


FACULTY OF GRADUATE STUDIES 


The undersigned certify that they have read, and recommend 
to the Faculty of Graduate Studies for acceptance, a thesis entitled 
"Personality Factors and Performance on the Continuous Performance 
Test", submitted by Lauriston L. Keown, Jr., in partial fulfillment 


of the requirements for the degree of Master of Science. 


,bser ovet ysdy wads vVilitss banptateian sil 


AMIRIA TO WNretaVTMY | 
SST GADTARD FONT ; ; 


——_ 
— 


.2oetgsoIs sob aslhose sisyiayw b> viluost ede ere 
anvouct it 30 Sotuwrotres bse etotost yt tiendenst™ 
lurk OO eatvairotres bas atotost «Jd tisnoe® 
Litag ot .aWOSk al sovetawal yd betrimdve ,"taee 


J 


3la5 20 IsvaeM to sergsb af? tot aoyiemerropst sad oe 


7 


ABSTRACT 


PERSONALITY DIFFERENCES IN PERFORMANCE ON THE 
CONTINUOUS PERFORMANCE TEST 


by 
iy hh. Keown 


University of Alberta. 


kysenck has applied Pavlov's typological postulate to a 
number of experimental situations including perceptual motor per- 
formance. For example, he has applied his version of the Hull-Kimble 
theory of inhibition to pursuit rotor performance and reminiscence 
phenomena. In its most recent formulation, this theory has encompassed 
three main concepts; inhibition, consolidation, and reminiscence. The 
relationship between these three concepts is of a task specific nature; 
that is, different perceptual-motor tasks involve different degrees 
of inhibition and of consolidation in the production of reminiscence 
effects. In some oe reminiscence is due to the consolidation of 
learning; whereas, in other tasks there is little learning to be con- 
solidated and reminiscence is due to the dissipation of inhibition. 

A rather considerable interest in the application of these 
concepts in an attempt to link personality differences with individual 
differences in perceptual-motor performance has existed for some time, 
but there has been relatively little research attempting an analysis 
of performance decrement per se. In fact, the design trend in most 
studies linking E-I with task performance has been to attenuate 
inhibition effects because they confound experimental measures of 
consolidation and reminiscence. 


In the present study an attempt has been made to analyze 
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performance decrement during the performance of a short signal vigilance 
task using a modified version of Rosvold's Continuous Performance Test 
apparatus. The results demonstrate a highly significant relationship 
between performance decrement measured in terms of response latency, 
failure to respond to the critical stimulus and incorrect response; and 
the personality dimension E-I. Performance decrement by these measures 
was greatest in the extravert group and least in the introvert group. 
The results of this study lend strong support to the relationships 


regarding inhibition postulated by Eysenck's theory. 
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INTRODUCTION 


Theories of personality based on a classification of types 
have frequently appeared in psychology. Such theories are of interest 
to psychologists, for the concept of personality type has had a long and 
important role in the history of psychology, and is a still viable issue 
in present day psychology. 

Historically speaking, the oldest known categories of 
personality types originated with the ancient Greeks' theory of the four 
humors. This theory was central to the life philosophies of the great 
physician-philosopher Hippocrates who conceived of the human body as 
being made up of four elements: air, water, fire, and earth. A later 
and equally famous Greek physician, Galen, developed a classification of 
temperaments based on the theory of humors. Galen distinguished four 
fundamental temperaments: the choleric, the melancholic, the phlegmatic, 
and the sanguine. It ae his idea that a predominance of any one of these 
elements would produce a certain temperament. Galen's schema played an 
important role in the work of the German philosopher Kant and later had 
considerable influence on the psychologist Wundt. According to the 
Galen-Kant-Wundt theory personality description, there are four fixed 
and separate temperaments, each classified according to emotional type 
and the relative amount of change in behavior of the individual. A 
schematic diagram of this system is given in Figure In-1 (Eysenck, 1967). 

While the still common usage of Galen's temperaments as 
descriptive categories of human behavior testifies to their impact on 


Western thought, from the standpoint of psychological theory their 
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FIGURE In-1 


EMOTIONAL 


MELANCHOLIC CHOLERIC 


CHANGEABLE UNCHANGEABLE 


PHLEGMATIC SANGUINE 


NONEMOTIONAL 


THE GALEN-KANT-WUNDT SYSTEM OF FOUR TEMPBRAMENTS 
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naivete has long been apparent (Jung, 1928). References to descriptive 
theories of personality based on "personality type" are to be found in 
the works of many early researchers, among them Jordon, who may be con- 
Sidered as one of the first modern type theorists. In his work Character 
a continuum, the polar points of which are action and reflection. 

The American psychologist William James (1907) introduced the 
concept of "tough-minded" and "tender-minded" types. James! description 
is of special interest because recent work by Cattell (1957, 1965) con- 
firms the presence of a factor ("Premsia vs. Harria") quite similar to 
those described by James. In this case, typical of many, the purely 
descriptive work of an early researcher has been reconfirmed by the later 
and far more sophisticated methods of modern science. 

Another such descriptive type is the concept of extraversion- 
introversion, which is. one of the very few personality constructs to have 
remairied controversial and productive of research over the years. The 
actual terms extraversion-introversion form an important historical 
concept, appearing frequently for over two hundred years in common 
European usage (Eysenck, 1965). Ina recent, comprehensive review, Browne 
(1969) attempted to trace the origin of the terms extraversion and intro- 
version and found that perhaps the first usage of the term extraversion 
in a behavioral sense was that of Coles (1692 - 1732) who defined extra- 
version as a turning of one's thoughts upon outward objects. 

The modern use of these terms begins with the German psychologist 
Stern (1900) who introduced the concept of "subjective and objective types" 
in the first year of the present century. His work received relatively 


little attention and it was not until Jung (1923) developed a descriptive 
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framework which combined Stern's ideas of sub jJectivity-ob jectivity with 
the older concept of introversion-extraversion that the terms attracted 
wide attention in psychology and related disciplines. Therefore, even 
though Jung has frequently been cited as the originator of the terms 
"introversion" and "extraversion", it would be more appropriate to say 
that Jung first popularized these terms, gave a full definition of 

them, and made use of them in a theory of personality based on individual 
classification by type. 

Jung (1923) defined type as a "characteristic model of a general 
attitude occurring in many individual forms . .. in so far as such an 
attitude is habitual . . . I speak of psychological type .. . should the 
state of extraversion become habitual, the extraverted type appears," 
(Ibid., p. 543). Jung further describes extraversion-introversion as a 
"dimension" of personality. He describes extraversion as an "outward 
turning of the libido . .. an outgoing transference of interest from 
subject to object." (p. 543) In similar manner introversion is 
described as a "turning inwards of the libido whereby a negative relation 
of subject to object is expressed." (p. 567) 

Further elaborating on his position, we note Jung's view that: 

"every individual possesses both the 
mechanism of introversion and that of 
extraversion, and it is only the relative 
strength of one as compared with the other 
which creates the type ... If this dominance 
should for whatever reason become chronic, 
then we would be faced with a type, ie. the 
habitual dominance of one mechanism....... 


Type never denotes more than the relative 
dominance of one mechanism." (p. 10) 
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As can readily be seen Jung did not conceive of all individuals 
as being introverted or extraverted. Rather, most individuals may be 
placed in some balanced position on a continuum between two extremes, and 
a very small number of individuals may be conceptualized as occupying an 
extreme position because of a marked dominance of one characteristic over 
the other. Thus, Jung stresses the notion of complete continuity and 
balance. While he speaks of "ideal" types, he repeatedly stresses that 
the concept of the completely extraverted or completely introverted 
individual is a matter of degree. 

Recapitulating his position in a later paper, Jung (1928) 
stresses: 

"Strictly speaking, there are in reality no 
unqualified extraverts or introverts, but 
extraverted and introverted function-types, 
such as thinking types, sensation types, 
etc.... For the sake of completeness, I must 
also observe that the classification of types 
according to extraversion and introversion is 
by no means to be regarded as the only possible 
method. Any other psychological criterion 
would be equally well employed, although, in 
my view, no other possesses so great a practical 
significance." (p. 312) 

Following Jung, several researchers made use of the idea of 
psychological type, among them were: Kretschmer (1950) who, on a basis 
of clinical observation, described the personality dimension cycloid vs. 
schizophrenic; Wittenborn et. al. (1951) and their description of non- 


euphoric mania; and Maslow (1937) who described a pattern of behavior 


which can be characterized as dominance vs. submission. 
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Theories involving typology have been subjected to much 
criticism, generally on historical grounds. An example of the most 
common criticism of type theory is to be found in Hilgard and Atkinson 
(1967) who warn the introductory psychology student of "two dangers" 


in type theories: 


"1. The type description tends to assert 
too much about the individual ... 


(and ) 

2. The type description tends to hold to 
outmoded conceptions of personality 
and especially neglects cultural 
influences." (p. 469) 

The first criticism made by Hilgard and Atkinson is aimed 
at extensions of the old notion of dichotomy of type. This criticism 
is applicable to theories that "pigeon hole" behavior or that create 
a stereotype of the person according to such a "pigeon hole classi- 
fication". 

Perhaps the best rebuttal of this criticism comes from 
Eysenck (1961) who discusses the differences between the early 
psychiatric models based on the notion of fixed types and the more 
flexible "dimension" approach. 

"Continuity is thus substituted for 
discontinuity, and measurement for discrete 
classification. The large number of 
neuroties which on the existing scheme of 
classification turn out to combine features 
from several diagnostic categories or have 

to be lumped together as 'mixed' in their 
symptomatology, are accommodated as easily in 


the dimensional scheme as are the 'typical' 
put rare hysterics and dysthymics." 
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Modern type theory which speaks of type as a dimensional 
concept does not stereotype the individual; instead, it attempts measure- 
ment and description of the individual on the basis of ob jective 


characteristics. 


The second criticism is simply not applicable to modern 
type-trait theory which lays great stress on the interaction of cultural 
influences and basic personality dimensions. The holistic approach of 
the modern factor analytic approach is stressed by the majority of 


workers in the field, among them Cattell (1963) who states: 


"The common basis in clinical and multivariate - 
especially factor analytic - approaches is far 
wider than either of these two specialties is apt 
to recognize.- The clinician, in contrast to the 
old style brass instrument "experimentalist", has 
habitually looked at things holistically. He has 
been concerned with the whole person, and also with 
the totality of situational variables. Frequently 
he has literally been trying to perform factor 
analysis in his head. For example, when he developed 
the idea that something exists called the ego, and 
that a dynamic unity exists that may be called the 
super ego, or that certain particular defense 
mechanisms are operative, he has inferred these 
entities from observations of many things which 
co-vary. He has begun with patient observation, 
but of a multivariate kind, and then he has let his 
memory operate selectively upon the series of 
patients he has seen to ask what "goes together”. 
In fact, he has done really just what the multi- 
variate experimentalist is doing; but he has done 
it without recording measurements at the time, and 
above all without benefit of a fully thought out 
mathematical model and the help of an electronic 
computer." (pp. 418 - 419) 


In summary, the classification of human behavior into 
different types has had a long and important role in the history of 


psychology. Despite the criticisms directed against type theories, 
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factor analytic research on personality types continues to direct an 
appreciable amount of research especially in the area of personality 
theory based on concepts of dimensionality (Stein, 1963). 

The work of Hovey (1929), Bernreuter (1934), Guilford (1934), 
and other researchers of the thirties marks the beginning of what 
Cattell (1956) has called personality and motivation theory based on 
structural measurement'. The most important evidence bearing on 
personality structure has resulted from the work of the research groups 
founded by Guilford, Thurstone and Cattell in North America and Fysenck 
in the United finedon, This thesis will deal primarily with the work 
of Eysenck, because he in particular has developed a theoretical 


system which lends itself to experimental evaluation. 
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THE DEVELOPMENT OF EYSENCK'S THEORY 


It is important to first state that the term theory, when 
applied to Eysenck's work, is perhaps a bit misleading in that 
Eysenck's work has contributed to a formal system of postulates, not 
a monolithic theory. Eysenck's theory is what Rozeboom (1965) terms 
a "propositional" theory or, "A set of propositions about the way the 
world is put together". The development of these postulates falls 
into three main phases: the first phase which may be called the 
"structural phase"; an intermediate phase which we identify with the 
development of Eysenck's "two-factor theory of reminiscence"; and 
the contemporary phase in which we have seen the development of 


Eysenck's present "three-factor theory of reminiscence". 


The Structural Phase 
The first of these phases may be said to have been a period 

of structural investigation and operationalization. It was Eysenck's 
aim to provide an objective basis for linking personality traits with 
major structural dimensions of personality. At this time, there was 

no attempt to provide a theoretical basis or explanation for the 
experimental observations; instead, the main emphasis of the work was 
on the discovery, identification and characterization of major person- 


ality dimensions. 


Lt 


The first of a series of studies investigating the structural 


dimensions of human personality was begun by Eysenck (1947) using 


thirty-nine symptomatic and descriptive items which were inter- 
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correlated for seven hundred neurotic patients. The results of 

the study lend support to Janet's hypothesis concerning the sharp 
division between hysterical disorders and dysthymic disorders. These 
results are shown in Figure I-1. 

The results show that abnormal subjects are distributed 
over a two-dimensional continuum or factor space. One dimension, the 
E-I dimension, is bi-polar and, according to Eysenck, a unitary 
factor. The other dimension, identified as the N or neuroticism 
factor is independent (orthogonal) of the E-I dimension and is also 
@ unitary factor. ponerer: with the identification of these person- 
ality dimensions, a large body of experimental evidence on the 
existence of performance differences correlated with personality 
dimensions began to accumulate. One of the most impressive studies 
is reported by Hildebrand (1953) who tested four groups of subjects 
divided on the basis of clinical diagnosis. A factor analysis 
carried out on the test results showed that all factor loadings were 
generally in accord with Eysenck's findings concerning the distri- 
bution of the various clinical groups along the two-dimensional 
framework proposed by Eysenck. Ina similar series of experiments 
Hildebrand (1958) published a factor analytic study of the test 
performances of twenty-five conversion hysterics, twenty psychopaths, 
ten reactive depressives, ten obsessional neurotics, twenty-five 
anxiety states, fifty-five neurotics of mixed symptomatology, and 
a sample of normal subjects. Twenty-five tests in all were used for 
this study including questionnaires, performance tests and measures 
of intelligence. Three main factors emerged: neuroticism, extra- 
version, and intelligence. The distribution of the clusters of the 


experimental groups is given in Figure T-2. 
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FIGURE I-2 


NEUROTICISM 
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INTROVERSION EXTRAVERSION 


NORMALS BELOW THIS LINE 


POSITION OF ONE NORMAL AND SIX NEUROTIC GROUPS 
IN TWO DIMENSIONAL FRAMEWORK 


(Adapted from Eysenck, 1957A, After Hildebrand, 1953) 
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Inspection of these results clearly indicates that the 
distribution of the experimental groups closely follows Eysenck's 
findings. The hysterics and psychopaths cluster at the extravert end 
of the distribution, the dysthymics at the introvert end of the distri- 
bution, with the mixed neurotics occupying a central position. 

In these studies there is also an attempt to reconcile trait 
and type theory, Eysenck (1947) defining type as "an observed 
constellation or syndrome of traits". For example, introversion as 
a type is characterized as a collection of traits like rigidity, 
persistence, subjectivity and so forth. Further research by Eysenck 
(1953) resulted in the identification of other personality dimensions. 
Eysenck observed that: 

",..At the type level, i.e. at a level 
where concepts are based essentially on 
the intercorrelations between traits, 
three main dimensions appear to have 
been established: Neuroticism, Extra- 
version-introversion, and Psychoticism. 


These three dimensions appear to be 
relatively orthogonal to each other... 
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This reconciliation can best be understood by referring to 
the following diagram (Figure I-3) which shows the hierarchical 
concept of personality (Eysenck, 1947). 

This figure shows in some detail the conception of extra- 
version as a personality dimension based upon the intercorrelations 
between a number of different traits. The traits are themselves 
based upon patterns of habitual response which in turn are based 


upon quite numerous specific responses. 
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In a summary-review of early research studies using factor 
analytic methods, Eysenck (1953) observes that in the main, these 
studies agree on the existence of personality dimensions and that the 
application of factor analytic methods to the investigation of 
psychological types results in hypotheses which may be studied by 
means of reproduceable experiments. To this point, work had mainly 
been of a structural nature, that is the emphasis was on exploration 
rather than on theorizing. However, as experimental evidence accumu- 
lated, a theory was soon forthcoming. In 1955, Lysenck (1955) proposed 
a theory of cicicen iat pemeianarnd which attempted to account for 
performance differences between the two personality groups. This 
theory may be conveniently referred to as Eysenck's two-factor 


theory of extraversion-introversion. 


The Intermediate Phase: kysenck's Two-Factor Theory 


Eysenck (1955) postulated a theory largely derived from the 
work of Pavlov and of Hull which related the personality dimension 
Extraversion-Introversion (E-I) with perceptual-motor performance. 

As Hullian theory did not take into account individual differences, 


Eysenck proffered the following postulates: 


1. “Human beings differ with respect 
to the speed with which reactive 
inhibition is produced, and the 
speed with which reactive inhibition 
is dissipated." (pp. 34-35) 
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2. "Individuals in whom reactive 
inhibition is generated quickly, 
on whom strong reactive inhibitions 
are generated, and in whom reactive 
inhibition is dissipated slowly are 
thereby predisposed to develop extra- 
verted patterns of behavior ...; 
conversely, individuals in whom 
reactive inhibition has developed 
slowly, in whom weak reactive 
inhibitions are generated, and in 
whom reactive inhibition is dissi- 
pated quickly are thereby predisposed 
to develop introverted patterns of 
behavior." (p. 35) 


In a later reformulation of his theory and a comprehensive 
review of the experimental evidence bearing on it, Eysenck (1957) has 
made one important change in his conceptualization. Hull had accepted 
the Mowrer-Miller ‘work hypothesis' in which inhibition was considered 
to be a function of the actual physical work done by the organism. 
Numerous studies, among them Ellis, Montgomery, and Underwood (1952) 
and Bilodeau and Bilodeau (1954), have shown that inhibition effects 
are closely related to the amount of continued attention required 
by the task. Thus in encompassing learning in his theory, Eysenck 
seems to accept a central notion of inhibition rather than the older 
peripheral concept; a notion which is more in keeping with experi- 


mental results. Eysenck's two-factor theory may be briefly stated 


as follows: 


1. Continuous or massed performance 
produces a negative drive state 
called reactive inhibition (Ir) 
which, as performance continues, 
grows until it equals drive (D), 
the drive which is maintaining 
the performance. 
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2. At the point where Iy=D occurs, 
there is no longer any D to main- 
tain the performance, performance 
ceases, and an involuntary rest 
pause (IRP) occurs. 


3. During this IRP, I, dissipates 
so that Ir< D and performance is 
reinstituted. 


4. Steps 1 through 3 are repeated and 
because of the alternating accumulation 
and spontaneous dissipation of Ip during 
an IRP, performance falls into a 
cyclical pattern. 

If a programmed rest pause is inserted into the experi- 
mental procedure, Iy will be dissipated during the rest period. When 
performance is resumed a post-rest increase in performance occurs. 
This increase in performance caused by the spontaneous dissipation of 
I, during rest is called reminiscence. An example of this effect is 
the well established post-rest upswing in pursuit rotor performance 
following a programmed rest after massed performance (White, 1968). 

It should be noted that in conceiving of Iy as a negative 
drive and so formally equating satiation with Iy, Eysenck (1957B) has 
relinquished certain elements in the Hull-Kimble concept and reverted 
to earlier Pavlovian ones; principally, the adoption of a theoretical 
formulation stressing a central concept of Iy, rather than a peripheral 
one. In short, Eysenck clearly differentiates performance decrement 
caused by failure of some central process from simple physiological 


exhaustion in peripheral muscle areas. This central concept of Ir is 


quite similar to the criteria defining some types of fatigue proposed 
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by Fraser (1958) and based on his experimental work in the study of 
fatigue. Fraser provides the following description of fatigue 


processes: 


"In the first place, fatigue tends to 

affect high-grade performance long before 
there are signs of physiological ex- 
haustion. The more complex the performance, 
the more delicate the discriminations, the 
greater the number of sources of information 
which have to be attended to, the more likely 
the performance is to suffer from fatigue. 
There is not necessarily a gross falling off 
in performance, or extensive errors, or long 
patches of bad work. Rather we find at 
first the occasional slip, the momentary 
confusion of two similar signals, the slight 
pause in the smooth rhythm of skilled 
performance. The significance of this 
depends on the nature of the performance... 
We ourselves are very concerned about these 
momentary lapses in attention and slight 
lengthening of reaction times, since the 
Over-increasing speed of aircraft means 

that they assume an importance out of all 
proportion to their size." 


The reader should note that Fraser's descriptive definition 
of the fatigue process is essentially the same as Eysenck's (1967) 
description of the effects of Iy. Both Fraser and Eysenck are dis- 
cussing performance failure induced through a central process as 
differentiated from performance failure due to physiological 
exhaustion. Fraser provides an apt summary of the Iy-Fatigue question 
by suggesting, as does Eysenck, that performance decrement is not a 


unitary concept. 


"Tt is misleading to consider fatigue as a 
single and simple phenomenon which builds 
up in the same way under different conditions 
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and in different individuals. Several 

types of fatigue can already be dis- 

tinguished occurring under different 

conditions, in different types of activity, 

and requiring different methods of study 

and measurement. Individual differences 

in susceptibility to fatigue are also 

clearly evident." 

An additional factor present in Eysenck's theoretical 
framework is conditioned inhibition (gIr) which can be considered 4 
negative habit phenomenon. Because reactive inhibition is a negative 
drive state which is reduced during either an IRP or a programmed 
rest pause, the IRP or the programmed rest pause acquires reinforcing 
properties. The reinforcement acquired by these drive reduction 
mechanisms strengthens the prevailing state of affairs during rest 
which is the habit of not responding. This habit of not responding 
is conditioned inhibition. Conditioned inhibition combines with re- 
active inhibition to maintain the state of non-performance. Since 
conditioned inhibition is a habit, it does not spontaneously decay 
during rest; however, as we have noted, reactive inhibition does 
decay and when D> Ir, performance recommences. Resumption of per- 
formance extinguishes conditioned inhibition due to non-reinforcement. 
The exact manner in which conditioned inhibition and reactive 

inhibition combine has been the subject of many investigations and 
reformulations. The reader is referred to the excellent reviews by 
Jones (1958) and Jensen (1961) for a detailed history of these re- 
formulations. 


Hull's formulation in all versions of his theory proposes that 
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conditioned inhibition and reactive inhibition are related additively 


in this manner (Hull, 1952): 
shy = (Dx Hy ) - ( I, X gly ) 


Hilgard (1956) suggests that if reactive inhibition is » 
drive state it should react multiplicatively in the manner of drive and 
habit strength. He gives this formula: 


alreenielDe- Teil te a cal Beeman t.. ) 


Also, reformulating Hull's theory so that it is consistent 
with Hull's postulates which suggest that drives and habits are always 
multiplicatively related, Iwahara (1957) suggests the following formula: 


str = stir (D- (1. 7 I.) ) 


Jones (1958) incorporates Osgood's (1953) suggestion that con- 


ditioned inhibition is negative habit strength and so it would be 
logical to subtract it from habit strength. Jones' reformulation 
combines all of the essential properties of all the above reformulations 


into this expression: 
So iG (Hy P siz) ad OO 1.) 


This formulation has been extensively used by Eysenck (1957) 
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as the basis for his learning model. 
An additional reformulation which conforms to Iwahara's 
suggestion that drives and habits are multiplicatively related has been 


suggested by Howarth (White, 1967), who proposes this formula: 


ee (Sineee se jon Welnex tee) 


This reformulation would best seem to describe the effect 
of conditioned inhibition given by Kendrick (1958) and the description 
of recent empirical eprdingd given by Eysenck (1967). 

However, it should be noted that all of these formulae are 
descriptive and are not by any means exact statements of learning 
processes. While it is true that no amount of reformulation will over- 
come the failure of Hull's theory when attempting exact quantification 
of the learning process, as a method of describing the processes 
involved in learning it is still a useful tool. 

From this discussion, it would then seem that gly has two 
major effects in Eysenck's model: 

1. gl, would have an additive effect with 


Ty in opposing D; and, 


2. the gradual dissipation of I, from 
extinction following a rest period 
would contaminate the reminiscence 
effect as a measure of either Iy or 
D. The effect of this dissipation 
of gly will appear in performance 
as a marked and prolonged post-rest 
upswing in performance. That is, 
the initial post-rest performance 


7 


ey D i a. er 2 
rh tasqas CTAe ot. 
& a 7 } : 
tL SIIB tl: 
mil 2 jr or 7 
far 2 7 x) a fey 
toad. fie Badan 


“er oF 


at Cee: Shiai he Wt ay twee 
nok -" — : a. = ie nol 
soca. frexreagq iabr iat su 


° mal i 
. 7 


“ea 


oy 


2h 


increase due to the decay of I; will 
be moderated and extended by the gradual 
dissipation of gIr. 

The confounding effects of gIy on experimental results, 
especially those involving a reminiscence effect, are well-known. 
Eysenck (1962) establishes a number of general experimental parameters 
which are necessary to obtain optimum results with perceptual-motor 
tasks such as the pursuit rotor. Some of these factors are: 

Length (massing) of pre-rest practice. 
Measure of performance. 
Length of the programmed rest pause. 


Level of performance at which measures 
are taken. 


FwWN FR 


The length of pre-rest practice is important because extra- 
verts develop Iy more rapidly than do introverts; therefore an early 
rest pause would be more advantageous to extraverts. Yet, if there is 
a long pre-rest practice, IRPs may take place thus allowing the develop- 
ment of glr, the extinction of which in the post-rest period may 
confound the measure of reminiscence. Also, the measure of performance 
must be carefully chosen so that it does not place one experimental 
group at a disadvantage as previously discussed. In addition, the rest 
pause must be long enough to allow accumulated Iy to decay. If the 
rest period is too short, then the extraverts who dissipate Iy more 
slowly than introverts will carry Iy over into the post-rest performance, 
causing a loss of performance due to the reduction of D by ty. iake- 
wise, it is important, in experiments involving reminiscence, that the 
level or amount of performance be taken near the beginning of the 


learning curve since in later stages ceiling effects and long previous 
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practice which has allowed much ,I, to accumulate may interfere with 


the measure of reminiscence. 


Three major predictions (Eysenck, 1957B) may be made from the 


two-factor theory: 


1. Introverts form conditioned reflexes 
more readily than extraverts and 
extinguish less readily than extra- 
verts. 


2. Extraverts show satiation effects 
more strongly, more readily and 
more lastingly than introverts. 


3. Massed practice should be more detri- 
mental for extraverts than for intro- 
verts, as compared with spaced 
practice, and reminiscence phenomena, 
as measures of the inhibition accumu- 
lated during massed practice should 
be more pronounced in extraverts than 
introverts. 


The prediction derived from Eysenck's postulates concerning 
the establishment of conditioned responses has received much experi- 
mental attention. Franks (1956, 1957) obtained results which strongly 
support Eysenck's prediction that conditionability was closely related 
to extraversion-introversion. This study used eyeblink conditioning 
as a measure of conditionability, and as Storms and Sigal (1958) in 
a critique of Frank's experiments, point out: 

"The available evidence suggests that 
different conditioning measures either 
do not correlate or are related very 


slightly, ... and little generality 
among different measures of conditioning 
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has been shown. It would seem therefore 
that Eysenck would have been well advised 
to speak of eyeblink acquisition rather 
than conditionability". (p. 23h) 

However other studies using different types of conditioning 
have obtained similar results. Gelfand and Winder (1961) in their 
study of operant conditioning of verbal behavior in dysthymics and 
hysterics essentially confirm the relationship between the rate of 
behavior acquisition and extraversion-introversion. 

Several experiments designed to test the introversion- 
extraversion relationship and conditioning using eyeblink conditioning 
have been exhaustively reviewed by Franks (1963), and in general, these 
studies lend support to Eysenck's prediction. However, other researchers, 
among them Becker and Matteson (1961), using classical conditioning of 
the psycho-galvanic response, and Yates and Iaszlo (1965) using the 
pursuit rotor as a perceptual-motor task have obtained results which 
are not in the direction predicted by Eysenck. 

Norcross, Lipman, and Spitz, (1961), also found results that 
fail to confirm Eysenck's hypothesis that extraverts show satiation 
effects more readily and to a greater and longer lasting degree than 
introverts. Using visual and kinesthetic satiation effects, the 
researchers found only one correlation out of a total of twenty that 
was significant in the direction predicted by Eysenck. Howarth (1963) 
using figural after effects as an experimental measure of satiation 
also obtained findings which do not support predictions made using 
Eysenck's theory. However, it should be stressed that the 
theoretical predictions in all KAE and FAE-type experiments are based 


on the assumption that all experimental subjects were exposed to 
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identical sensory stimulation. This assumption is quite difficult to 
meet because of individual differences in reactive inhibition which tends 
to reduce effective sensory stimulation. 

The findings in experiments using visual and kinesthetic 
satiation are also supported by experiments using semantic satiation. 
Das and Cook (1964) using association reaction time to highly associ- 
ated word pairs found that satiated responses tended to shorten the 
sub jects' association reaction time. This finding is contrary to 
predictions made from the basis of inhibition theory which would pre- 
dict that satiation should lengthen association reaction time. Ina 
later study Das (1966) found that ease of verbal conditioning depends on 
resistance to semantic satiation. Das suggests that the findings better 
support an attention theory of semantic conditioning rather than an 
inhibition type theory. 

The hypothesis that extraverts will show greater reminiscence 
than will introverts has been tested by many researchers. kysenck 
(1960) reported findings on several reminiscence scores that lend 
partial support for his theory. In this study the wean reminiscence 
score correlated r = +.21 with extraversion (significance level not 
reported). Eysenck and Eysenck (1960) feel that this low correlation 
demonstrates the great importance of experimental parameters as @ major 
determinant of experimental results based on reminiscence measures. 

In this later study the reported correlation between reminiscence and 
extraversion under improved experimental conditions was r = Fee 
Lynn (1960) supported these results reporting a significant correlation 


of r= +.42. Ray (1959) found no significant relationship between 
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performance level on the pursuit rotor and extraversion-introversion. 
Brady (1966) attempted to evaluate differences in task 
persistence between extraverts and introverts. Using pursuit rotor 
and arm and leg ergometer performance as experimental measures, Brady 
obtained results which lend partial support to Eysenck's theoretical 
position. 
In summary, the outcome of much early research has been aptly 
characterized by Becker (1960) who states: 
"There is very minimal evidence that some 
reactive inhibition measures co-vary with 
extraversion. However, there is equally 
compelling evidence to the contrary. 4 
The general inability of the Hull-Kimble-Eysenck two-factor 
theory of reminiscence to account for many of the experimental findings 
of perceptual motor performance led Fysenck (1965) to formulate a new 
theory which re-introduces the concept of consolidation in addition 
to the two factors of his earlier formulations, conditioned inhibition 
(,I;) and reactive inhibition (I,). This theory has aptly been called 


a "three factor theory of reminiscence" (Eysenck, 1965). 


Contemporary Phase: Eysenck's Three-Factor Theory 


EFysenck's three-factor theory combines the essential features 
of the Kimble (1949)-Eysenck (1957) two-factor theory of inhibition, 
and the consolidation hypothesis of Muller and Pilzecker (reviewed in 
MeGeoch and Irion (1952) and Hilgard and Bower (1966) ). In its most 


recent form (Eysenck, 1965) this theory may be succinctly stated as 
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follows: 


1. During pre-rest practice reactive 
inhibition (Iy) builds up and finally 
enforces Involuntary Rest Pauses (IRPs ); 
the point at which the IRPs begin to 
occur depends on the drive level under 
which the subject is working. IRPs pro- 
vide reinforcement for conditioned 
inhibition (sIr), which is the habit of 
non-performance in the task situation. 


2. A programmed rest pause allows consoli- 
dation of the task "habit" to take 
place, following a negatively accelerated 
curve of acquisition; this provides the 
basis of the so called reminiscence 
phenomenon. The rest pause also allows 
gly to consolidate; this habit also 
follows a negatively accelerated curve 
of acquisition; the consolidation of 
gly provides the basis for the permanent 
work decrement. 


3. Resumption of work after the rest pause 
produces extinction of ,gIy, due to non- 
reinforcement. Working against the 
post-pause upswing produced by this 
extinction process is the still con- 
tinuing consolidation process. Consoli- 
dation and work can be thought of as 
mutually interfering processes. This 
interference produces post-rest down- 
swing which ceases when consolidation 
is complete, and at this point we then 
return to the gentle upward sloping 
course characteristic of massed practice 
without rest pause interference. 


As can readily be seen, Eysenck's use of conditioned inhibition 
is far better defined in this model than in the previous one. Con- 
ditioned inhibition in the present formulation is the habit of ceasing 


to respond rather than simply the habit of not responding as was 


“(Lites aap eho ie 
i rae Mini i a) wah thy ange 7 ch a 


Bl Maret tors ante! oS x8 moet vettn  fioneiealee 
we Sto a 


- A 


ts inoure f tou if. niet ad alate ni sa oh 


aes ) 
ih "Ge a 


Pet ai i ae 


y 


implied in Jones' (1958) revision of Hull's theory. This is a subtle 
change in Eysenck's viewpoint from his earlier position that con- 
ditioned inhibition was the opposite of habit strength. Similarly, 
reactive inhibition has become a drive to cease reacting, not just a 
drive to remain in the non-reactive state. These points are discussed 


by White (1968) who states: 


"We are distinguishing here, in both cases, 
between the state of not reacting, on one 
hand, and on the other, to the shift from 

the state of reacting to the state of not 
reacting. To me this suggests that we 

might consider explicitly two probabilities 
rather than the single one Hull considered. 
On one hand we might consider the probability 
that an 1.R.P> will be inforced as a function 
of gIy and Iy, which you will recall are, 
respectively, the habit of ceasing to react 
and the drive to cease reacting...on the 
other hand, we have the habit (,H,) and the 
drive (D) relevant to the skill being 
acquired and here the requirement that zero 
drive imply no response would seem to suggest 
a multiplicative function (,H, x D)... We 
have in this sort of formulation an explicit 
split between the habit and drive associated 
with the acquisition of a skill and the habit 
and drive associated with the cessation of 
performance." (pp. 12 - 13) 


This distinction between factors involved in task acqui- 
sition and factors involved in task performance contributes to what 


Eysenck terms the "Task specific features of reminiscence", the major 


Factors or which are: 


1. Tasks may be ordered along a 
continuum according to the amount 
of consolidation the performance 
of the task requires. 
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2. Tasks may be ordered along a 
continuum according to the degree 
to which they are likely to be 
influenced by Ty. 


3. Tasks may be ordered according 
to the degree that task perfor- 
mance is influenced by the 
subject's motivation. 

Tasks which involve new learning, such as the pursuit rotor, 
demonstrate both inhibition and consolidation effects, but prime 
importance is placed on the consolidation of new learning. For 
example, reminiscence in pursuit rotor learning is almost entirely 
npeiecktoncolidation (Rachman and Grassi, 1965). On the other hand, 
well practiced tasks or very simple psycho-motor tasks do not involve 
new learning and performance changes are more influenced by inhibitory 
effects than by the effects of consolidation. Performance changes in 
a task such as stylus tapping are almost entirely due to the spon- 
taneous decay of I, (Speilman, 1963; Eysenck, 1964B); in fact, it is 
difficult to understand what learning might be present in these sorts 
of tasks to be consolidated. Other types of tasks are intermediate, 
involving both the consolidation of new learning and performance 
induced inhibitory effects. 

Tasks also differ in their relative sensitivity to the 
effects of inhibition. Self-paced tasks such as the pursuit rotor are 
relatively independent of inhibition effects because performance 
decrement caused by an IRP can be compensated for by extra-efficient 
performance in the inter-IRP periods. An externally-paced or 


experimenter-paced task, however, is greatly influenced by inhibition 
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effects since performance decrement during an IRP usually cannot be 
compensated for later due to the externally controlled nature of the 
task. 

The effect of drive on tasks would seem to be greatly task 
specific. Tasks differ from each other along a fundamental property 
or quality of completeness. That is, some tasks are of a binary 
nature; they must be carried to completion; there is no minimum or in- 
complete stage. The items on intelligencetests are good examples of 
this sort of task - if the subject freely agrees to carry out the task 
at all, degree of motivation generally does not seem to greatly influence 
performance (Eysenck, 1944; Tiber and Kennedy, 1964). On other types of 
tasks various intermediate stages of performance exist. For example, in 
an inverted alphabet printing test, it is possible to complete a portion 
of the task and thus display intermediate performance. 

In summary, Eysenck's present theory has several weaknesses. 
The most obvious weakness is that clear quantification of variables 
does not seem possible. The multiple factor nature of the theory would 
seem to somewhat limit the possibility of direct measurement of contri- 
buting variables. The complexity of the theory is such that the 
underlying hypothesized structures are generally studied through the 
effect they have on other measures. That is, instead of attempting to 
precisely measure Iy, at the present level of sophistication it is far 
more feasible to measure the "effect" of I, on some ongoing process. 

Another major difficulty is the task specific nature of many 
of the theoretical concepts which in turn is further confounded by the 


varying influence of drive on different types of tasks; however, in 
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spite of these difficulties, the three-factor theory possesses much 
greater ability to account for experimental findings (Eysenck, 1964A; 
Rachman and Grassi, 1965) than the Hull-Kimble-Eysenck two-factor theory 
which often cannot account for experimental findings in the field of 
psycho-motor learning. In addition, the three-factor theory provides a 
useful guide for the design of future experiments in this field and 
clearly demonstrates the level of complexity of what at first appraisal 
seem relatively simple phenomena. 

Because the presence of reactive inhibition and of conditioned 
inhibition confounds and interferes with measures of reminiscence, 
consolidation, and performance decrement, the design trend in most 
studies linking extraversion-introversion with psycho-motor performance 
has been to design the study so as to attenuate the inhibitory effects 
as much as is possible. This trend was especially reinforced by 
Eysenck's (196A, 1965) statements concerning the differential 
susceptibility of different psycho-motor tasks to inhibition and consoli- 
dation effects. 

Eysenck (1965) and Broadbent (1953) suggested that vigilance 
tests, reaction ame tests, and allied experimenter-paced tasks would be 
very prone to the effects of reactive inhibition, for the reason that if 
a stimulus occurs during the Involuntary Rest Period (IRP), the subject 
will not be able to respond to it; as opposed to pursuit rotor per- 
formance and other subject-paced tasks in which responses lost during an 
TRP could be made up during the period following the IRP. Stimulus 
signal duration is also an important factor, for a short duration stimu- 


lus occurring during an TRP would have ceased to be present when the IRP 
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ended, causing performance decrement. On the other hand, a long 
duration stimulus would still be present at the end of the IRP, and 
would therefore be noted by the subject; a response would be made, and 
no performance decrement would occur. This task "sensitivity" is 
especially evident in subject-paced tasks where performance decrement 
during an IRP can be compensated for by super-efficacious performance 
in the inter-IRP period. Ina study reported by Speilman (1963) using 
stylus tapping as the psycho-motor task, the amount of time that the 
tapping stylus was in contact with a fixed metal rest plate ("tap" 
time) was compared with the amount of time that the stylus was away 
from the metal plate ("gap" time). IRPs were scored in terms of dis- 
continuity in the subjects' "gap" times. Speilman found that the 
observed frequency of IRPs was fifteen times greater in the extravert 
group than in the introvert group. The onset of IRPs was also signi- 
ficantly earlier (p< -O1) in the extravert group than in the intro- 
vert group. The results of this study were confirmed by Eysenck 
(1964B) who found a high positive correlation between extraversion and 
IRPs. 

In the case of this type of task, the effects of reactive 
inhibition (Iy) produce a slowing down of the tapping rate, terminating 
in an IRP; but, this performance decrement can be "averaged out" by a 
particularly rapid rate of tapping following an IRD. The surprising 
effect of this is that while extraverts have far more numerous IRP 
occurrences than introverts their actual performance in terms of 
production of taps is not significantly different from the performance 


of introverts (Speilman, 1963; Eysenck, 19648). 
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Similar results in an experimenter-paced task were reported 
by Bakan, Belton, and Toth (1963). Ina study of the relationship of 
extraversion-introversion and performance decrement during ‘an: auditory 
vigilance task, the researchers found that while the initial performance 
of the extravert group was higher than that of either the normal (control) 
or the introvert group, it rapidly deteriorated to a significantly lower 
level than that of the introvert group. However, both the initial and 
the terminal level of performance in the normal group was lower than 
that of the extravert group although the performance difference was not 
significant. Another finding not commented on by the authors, and which 
demonstrates that the effects of inter-IRP compensation may even be 
present in an experimenter-paced task, was that there was no significant 
difference in the mean number of signals (averaged over the total test 
period) detected by the three groups. It is only when the forty-eight 
minute total time period is divided into three sixteen minute 
observational periods that the decline in the performance of the extra- 
vert group, as compared with the performance of the introvert group 
becomes obvious. 

Fraser (1958), referring to his experimental studies of per- 
formance decrement, provides an apt conclusion to this portion of our 
discussion. 

"Tt appears, then, that if we are looking 
for the effects of prolonged work in any 
field we need to adopt a rather sophisti- 
cated approach to the problem. A simple 


examination of average output or before- 
after changes may prove very deceptive. 
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Thus some of the earlier workers in this 
field sometimes found that performance 

On some isolated tests actually was im- 
proved after a long spell of hard flying. 
We need to know what sort of distinguishing 
features are most likely to give us a 
precise idea of what is happening as the 
individual becomes fatigued..... 
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CHAPTER II 


STATEMENT OF THE PROBLEM AND EXPERIMENTAL DESIGN 
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STATEMGNT OF THE PROBLEM 


The design trend in most psycho-motor performance studies 
reflects an interest in total work output; therefore, the majority of 
studies dealing with vigilance have used performance measures with 
relatively long time bases. As an example, a usual method of mani- 
pulating data in vigilance studies has been succinctly stated by 
Mackworth (1950): 

"A study of the results of Clock Tests... 
suggests that. a negatively accelerated 
curve was usually found, provided that 
the data had been smoothed and the 
minute-by-minute effects statistically 
abolished by averaging the frequency of 
missed responses for each half hour; 

ive. this finding refers therefore to 
the broad trend rather than to minor 
fluctuations in accuracy." (p.259) 

Differential inhibition effects between different person- 
ality types constitute a major premise of Eysenck's theory and the 
principal manifestation of these effects is performance loss caused 
by involuntary rest pauses. The use of "broad trend" measures in 
many psycho-motor performance studies involving experimental 
populations selected on the basis of personality type may not 
constitute an adequate measure of performance. This inappropriate 
choice of measures by experimenters may account for many of the so- 
called failures to find evidence of performance decrement in long and 
intermediate stimulus duration tasks such as the pursuit rotor, and 


dynamometer-type measures where the performance decrement is summed 


over a relatively long period of time (Brady, 1966). 
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Using a short stimulus duration character recognition task, 
Hogan (1966) found significant differences between the performance of 
introverts and the performance of extraverts on the Continuous Perfor- 
mance Test (CPT) developed by Rosvold et. al.(1956). The results of 
Hogan's study suggest that the concept of reactive inhibition as 
applied by Eysenck may be used to explain performance differences 
between introverts and extraverts on a visual vigilance task. However, 


the following criticisms of Hogan's experiment may be made. 


l. The subjects were all female, and 
McPherson (1965) reports that a 
significant interaction between 
gender "female" and extraversion 
was found in the 1957 work of 
Brébner; ~therérore, a séx-Linked 
experimental bias may have occurred. 


2. The subjects were equated for task 
motivation on a motivational scale, 
the validity of which has not been 
demonstrated. While this type of 
task may not be critically sensi- 
tive to the subjects' drive state 
(Eysenck, 1965), the absence of 
clear evidence as to just what 
Hogan measured makes the use of 
that test score as a covariate in 
subject blocking or other statisti- 
cal operations doubtful. 


3. No measure was made of the subjects’ 
performance failures. That is, a 
missed stimulus was recorded only 
when the subjects' reaction times 
exceeded the CPI apparatus' fixed 
criterion of performance decrement 
(the subject must respond within 
0.69 seconds of stimulus onset), a 
result which suggests that many 
TRPs went unrecorded. 


_ a 
7 
3 
i 
a. 
“ 
= 
i = - 
; / 
Pa 
a _ 7 
‘i = : Tt - os ‘ Bin tai? 
- : ~ ~ _ = Ae As — ; 
aaa MOLI say trasoévsa. aobhyerD ev Pines Bs > PIOKE & Biseu 
- ' 
ba * “ 
i y « * 
‘d : -~ F 
rod ss 71 aw ve Tis JL + > 5 MIvOS 


= : 
é = “ vré ] 
_ 4 
- i 4 Tr. " = va rt - % fawel f "} 
a af 7 . = . 4 ul A 
# 
“ Mow s WMerr 
C . yar aS (fi 
: ‘ 7 
“Lu » € } my aco 
iM 
: S 
<, 
= Ete | > } = d 
Piy = 5 ‘ : so. 4 4 eed 
A 
ai , “y fr 
} if i = a . a 
\ a] 
is <— ; 
P 
7 1 
— 7 
sy 
5 . . 
- i 2 
™ n 
' 
i 
c ' ‘G. “~\ = 
v] = Oi 
Be 
’ Fe iii ol , d fia 
i aie wel Lb : He a) 
: , r ; 
dir 
: : 
7 ~ +e 1) 
+ &au , THSsto r 
Mi ? i, 
5 2 py ee) * Ten) 4 
3 > £ 4 7 v . ‘ei 
i t al? ’ ; ; +mah cy: 
ier - 
‘ I } rt2ere@0 128s 
{ ~., 
t P wr 
1 y « es Pa any i> be 
“ , ot AA . - rie “rs i iD , 7+ 
% *4q 7 fins s 
2,31 7 Wivitst sino ted 
j a “si —_ y 
‘A babrenyen SW ep fumiva Desai 
- « 4 — P « vk fis 
Sot PD tee 1 '‘SaTnS_ote Pat 260 
fsa Qeb: 
z : MM “aay 
: + sw! ~ es a Sa & a er a 
ao RS tol 2 SAULT FS SL. TH) DOLES Ms 


ah bi (copes s2um: dos ef tigi git): =. in 


on ade 
& (yaeao Gu Liste tg Yo Sbaqwee p88 0. ae 
He 


_ casi Sone saieee aot tiles - 
- : * ; -) ve bebe = atl. ate Pad 
~— % , i) ee 


| 
ae 


, 


4h. The lack of a 'normal' control 
group. The experimental hypothesis 
rests on a difference being found 
between the experimental groups. 
However, this difference must be 
greater than the difference between 
either experimental group and a 
normal group because of the central 
position of the normal group on the 
K-I personality dimension. Lacking 
such a group, Hogan has been unable 
to demonstrate that his experi- 
mental groups differ from a normal 
population. 


>- The CPI task may not be difficult 
enough. The typically reported 
‘percentages of correct responses of 
normal populations are in the order 
of 98.67% (Townsend and Mirsky, 1960) 
and 95.43% (Mirsky et. al., 1959); 
whereas, the reported incidence of 
correct responses in many visual 
vigilance studies is in the order of 
75.85% (Mackworth, 1961). 


It would seem from the above findings that there exists a 
need for further consideration of the nature of IRPs and their 
occurrence in a repetitive perceptual-motor vigilance task; therefore, 


we have conducted the following experiment. 
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EXPERIMENTAL DESIGN 


Experimental Measures 


This study will attempt to investigate the extent to which 
individuals, classified according to the personality dimension 
introversion-extraversion, differ in their performance on a modified 
version of the Continuous Performance Test, evaluated by the following 


experimental measures: 


l. The subject reaction time is measured 
from stimulus onset to the subject's 


depressing the response key. 


2. Missed Responses: the number of 
subject reaction times exceeding 


0.99 seconds in duration. 


3. Invalid Responses: the number of 
responses made by the subject to 


incorrect (non-critical) stimuli. 


Experimental Hypotheses» 


Hypothesis 1 


In accord with Eysenck's theory, we predict that extraverts 
will demonstrate increasingly greater performance decrement than 
introverts in the pre-rest phase of the experiment due to the more 


rapid onset and greater production of reactive inhibition effects in 
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extraverts as compared with introverts. For the purposes of experi- 
ment performance decrement will be evaluated by two measures; missed 
responses and reaction time and reaction time to critical stimuli. 
Specifically, we predict that extraverts will demonstrate 
significantly more missed responses and significantly longer reaction 
times than will introverts in the pre-rest experimental periods. 
Further, the rate of increase in reaction times will be much greater 


in extraverts than in introverts during this experimental phase. 


Hypothesis 2 


Also, in accord with Eysenck's theory we predict that 
extraverts will demonstrate significantly greater reminiscence (per- 
formance recovery) than will introverts in the post-rest experimental 
phase. This effect will be evaluated by the same measures of perform~ 
ance that are used in Hypothesis 1: reaction time, and missed 
responses. 

The specific prediction for this hypothesis is that 
extraverts will show a significantly greater decrease in post-rest 
reaction time and number of missed responses compared with pre-rest 


experimental values than will introverts. 


Hypothesis 3 


Following the findings of Spielman (1963) and Eysenck 
(1964B) which suggest that subjects attempt to compensate for IRP blocking 


by increased performance following IRP induced performance failure, we 
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predict that extraverts, having a higher incidence of IRP blocking 
than introverts, will demonstrate greater attempts at compensatory 
performance than introverts. Because the present experiment is an 
experimenter-based task, any attempts to increase performance may well 
result in an increase in anticipatory errors and other errors due to 
the subject making inappropriate or invalid responses. That is, as 
performance decrement increases, the subjects' attempts at compen- 
sating for performance failure should result in an increase in the 
number of inappropriate responses. Specifically, we predict that 
extraverts will make more invalid responses than will introverts and 
that the incidence of invalid responses will increase as performance 
decrement increases. 

In addition to this hypothesis, and with regard to our 
second hypothesis, we would predict that in the post-rest experi- 
mental phase, extraverts who dissipate I, faster than introverts 
during a programmed rest period will have fewer IRPs, reducing the 
need for performance failure induced compensation, and therefore, 
make fewer invalid responses than in the pre-rest experimental period. 
Because introverts have a far smaller incidence of ITRPs, we would 
not extend this prediction to the introvert group. 

Specifically, we predict that extraverts will show a signi- 
ficant difference in the number of post-rest invalid responses 
compared with pre-rest values of this measure, but that introvert 


group will not demonstrate a significant difference in this measure. 
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Hypothesis 4 


A general prediction based on a logical extension of Eysenck's 
theory is that the intermediate position of the normal group on the E-I 
personality demension should result in the task performance of the normal 
group falling between the performance of the extravert group and the 


performance of the introvert group. 


Apparatus 
The Continuous Performance Tests 


The Continuous Performance Test (CPI) developed by Rosvold 
et. al. (1956) is a task that requires a high level of continuous 
vigilance over an appreciable period of time. The apparatus consists 
essentially of a revolving drum on which two series, each of thirty- 
one stimuli are mounted side by side. The drum revolves slowly, 
about twice a minute, in a box-like case equipped with a visor through 
which the subject is required to look. The experimenter can shift 
from the right list to the left list at will by sliding a shutter so 
as to cover one list or the other. The letters are illuminated 
briefly (.25 sec.) by a neon bulb. The subject performs by pressing 
a response key when certain "correct" (critical) stimuli appear. 
Failure of the subject to respond to the critical stimuli is scored 
as a "missed" response. If the subject responds to an "incorrect" 


(non-critical) stimulus, an "invalid" response is recorded. 


For this experiment a conventional CPI apparatus was modi- 


fied as follows: 
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The single letter stimulus was replaced by a 2 x 2 matrix 
of four different symbols. The symbols were drawn at random from a 
group of ten symbols using a computerized random assignment process. 
Thirty-one of these matrices were presented at random to the subject. 
Of these thirty-one stimuli, six contained a pair of identical symbols. 
Those matrices containing a pair of symbols are referred to as critical 
symbols and the subject was instructed to respond only in the presence 
of these symbols (see Appendix A for details). Two display panels 
each containing a series of thirty-one stimuli were alternately used to 
reduce serial learning effects. The onset of a critical stimulus starts 
a clock timer which stops when the subject depresses the response key. 
If the subject fails to respond within one second of 
stimulus onset, the apparatus is automatically reset and a "missed 
response" error is recorded. Responding by the subject at any time 
except during the one second period following a critical stimulus is 


scored as an "invalid response". 


The gelection instruments: 


The Eysenck Personality Inventory (EPI) (Eysenck and Eysenck, 
1964) was used as the basis for the selection of the experimental 
subjects and their division into three experimental groups. This test 
was developed to measure two dimensions of personality: extraversion- 
introversion and neuroticism. The N and E factors are independent 
(orthogonal) dimensions of personality and both are in turn inde- 


pendent of intelligence (Eysenck, 1967). 


ots ditod: Sr 


1 oe Vly |e 
vu : <_ 4 
a) fs al 
r \ 
r 7 . 
/ 7 A 
ait 
‘| 7 ' 
ch 3% S awa wicer eaw sufuaifa red75L alunite 
2 i tec 38 verb 31 slodsre eft  .elociya ce 
af 1" as vi . ~» i] did 1% 
/ i 
2999079 q mobost Besixvetvuamoo 2 areian aE RY & a ot %0 
roby y sitheesia a rer asoltvan ats 
a J Ay atintaos xis ,tlumtse sno-ys7 
‘ "4 a sfodime to “fea BS grtotaties asuby vemos 
; 7 — x. 
i 3¢ Hotoucitectl caw toshdvs sdv Bes See 
\ - : : 
: » ‘ \ -efodeee eee 
teh vot A xitbreqgA 28s) slodage saame! 
~ ; — <2 . 
[ MIS tnt to esirse Ss nitniesao Ok 
: we 
Ess rssh siootts gitirest Take 
aT aD ) ‘ wis hit iw fs o uo iyi 
j LOUAST © filet tosidee sh? EE 
ay oy 
Ssotsan 3 ait avvessams sds os 
. 
; * é 
. fags bsProost ef tests “sag 
| 7 ; . Pa 
¢ 7 - yo th 
. +. Ab Perever een ea leer ort § . » > 
. : = . Cm 
i" . pn +e Ls oe : 
- BaregEot BLISS Byist® as 28 Beto 
-IHStse 
ai! 
IBA Se 
i 
all 4 * 
f sya) (THs) ohmval yt blanca sst. Aarons 
i ' 
2 " a ' Pa J \ 
; a ttoslea, odd — std see owl 
’ fetnemiv 7 oenhy tt) eves A + pon ' 
, ii Ly Ko 239ThT © ae nobelyeb Siac J Biko on , OM 
, , : = ® : 
: is a i ee 7? " ‘es waa 
mitt Love : ae eee ae jO27TSq IO BROLSi mis Cw, orveao a 
Saeboojehal ars efotesi ad hos 4 sith: praia ts xO 
; 7 ‘ 


5 SEL AOSTSE * 
i ae 


16 


Sub jects 
Selection of Subjects: 


The Eysenck Personality Inventory (EPI) was administered to 
approximately 400 students enrolled in the introductory psychology 
class, and an additional 50 students enrolled in the second year 
Psychology of Personality course at the University of Alberta. From 
this group, thirty students were selected, grouped according to the 
following EPI test score criteria; 

a - Introverts, n=10 having EPI "E" scale scores 
less than 7. 


b - Extraverts, n=10 having EPI "E" scale scores 
greater than 17. 


ec - Normal (control group), n=10 having EPI "E" 
seale score of less than 13, but greater 
than Ll. 
All subjects were selected from a population having an EPI 
"nN" score falling within plus or minus one standard deviation of the 
general population "N" scale mean given in the table of published norms 
for the EPI (Eysenck and Eysenck, 1964) in order to minimize the 


confounding of the experimental measure by neuroticism. Table II-l 


summarizes the EPI data on the experimental subjects. 
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TABLE IT-1 


SUMMARY OF EPI DATA ON SUBJECTS 


DESCRIPTIVE 
STATISTIC EXTRAVERTS CONTROLS 
Number of subjects 10 10 
4 Mean 19.2 ies 
"BR" Seale Variance 2.89 0.72 
Standard deviation 1.69 0.85 
Median 19 ae 
Mean . aa 8 
"N" Seale Variance 22.01 32.49 
Standard deviation 4,69 5.70 
Median 10 o.5 
Procedure 


Instructions to the-Subjects - Practice Task: 


The subjects were assigned at random to appointment 


LT 


INTROVERTS 


times in 


either a morning (1000 to 1130 hours) session or an afternoon (1400 to 


1630 hours) session. The subject was first given a sheet of paper on 


which were printed a set of ten matrices made up of the same symbols 


used as stimuli in the CPT part. of the study. All subjects were given 


standard instructions as follows: 


"Here are a series of groups of symbols. 

T would like you to place an 'x' under 

the groups that contain a pair of triangles. 
These sheets are for practice only, they 
are not scored, and you do not have to put 


your name on them. Do you have any questions?" 
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In this task the subjects are asked to do exactly the same 
sort of task that they will be doing in the CPT part of the study; that 
is, they are asked to respond only in the presence of an identical pair 
of stimuli, two triangles. This task, in addition to teaching the 
subjects what they are to do in the test situation, aids in reducing 
anxiety arising from the experimental situation. 

The actual experimental procedure using the CPT can be 


divided into three phases. These are: 


1. Pre-rest experimental period. 
2. A ten-minute rest period. 
3. Post-rest experimental period. 


The Pre-~Rest Experimental Period: 


When the subject has completed the practice task, he is 


seated before the CPT’ and given the following instructions: 


"Now you will be doing the same task 
that you did before, only this time, 
the groups of four symbols will be 
projected one at a time on this screen. 
Whenever one of these groups contains 
two triangles, press this button. Do 
not hold the button any time other than 
after a group containing two triangles. 
Since the groups follow one another at 
timed intervals, try to respond as soon 
as you can. To keep from tiring your 
eyes, we will switch from one side to 
another during the experiment, and 
there will be a rest period during the 
experiment. Do you have any questions? 
Now, tell me what you are to do?" 


All subjects are then given one trial of thirty stimulus 


presentations (six presentations of the critical stimulus) to acquaint 
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them with the apparatus. After this practice trial, each subject was 
given 30 trials (180 presentations of the critical stimulus). This 
block of thirty trials was the "pre-rest phase" of the experiment and 


was followed by a ten-minute rest period. 
The Rest Period; 


The duration of the rest period was ten minutes. During this 
period the subject was allowed to relax and was given a seat ina 
comfortable arm chair. A number of books were available for the 
subjects' perusal. The subjects were not allowed to leave the experi- 


mental room during the rest period. 
The Post-Rest Experimental Period: 


The rest period was followed by a further block of ten 
trials (sixty presentations of the critical stimulus). Subjects were 
then asked to bonientees the experiment, and the purpose of the 
experiment was explained. The experimental hypotheses and the subjects’ 
EPI results were discussed in general terms but the specific predictions 
of the experiment were discussed ina ere et "informational" way 
rather than in a more definitive manner. The subjects were urged to 
discuss their feelings about the experimental procedure and their 


experiences during their period of participation in the experiment. 


The data presentation of the experimental results is 
arranged according to the experimental measure being used. The 
experimental measures are presented and analyzed in the following 
order; Missed Responses, Invalid Responses, and Subject Reaction 
Times. 

The discussion of the experimental results is to be 
found in Chapter IV, "Discussion of Results", immediately 


following the present chapter. 
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MEASURE ONE: MISSED RESPONSES 


The percentages of missed responses for the three experi- 


mental groups during each of the experimental periods are given in 


Figure III-1. 


FIGURE ITI-1 
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The descriptive statistics of the missed response measure 


are given in Table III-1. 


TABLE III-1 


SUMMARY OF MISSED RESPONSE DATA 


DESCRIPTIVE JAG 

STATISTIC SUBJECTS EXTRAVERTS CONTROLS TNTROVERTS 
Number of 

Sub jects 30 10 10 10 
Mean 4.10 6.55 HAS 1. 30 
Variance UTE 23.89 Fe 1.96 
Standard 

Deviation 3.84 4.89 OL T. 1.40 
Median 32.50 6.00 4.50 1.00 


The analysis of variance summary table for all groups is 


given in Table III-2. 
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TABLE ITI-2 


ANALYSIS OF VARIANCE SUMMARY TABLE 


MISSED RESPONSES: ALL GROUPS 


SOURCE OF VARIATION DE 


Extraversion a 
Subject Sex (S) i 
ExsS 2 
Ss w. Ew. S 2h 
Periods 2 
Boxe 6 
Bat i 

eee OE 6 
Px $s w. Ew. S T2 
TOTAL 119 


SUM OF SQUARES 


558.6 
26.13 
WEeert 

504. 3 
63-27 

11.53 
10,47 
cr aes 


12 1. 


1750.8 


MEAN SQUARE 


558.6 
26.13 
23.63 
21.01 
21.09 
18.59 

3.49 
2.86 


ete 


54 


F ve 


13.29 ¢.005 


1.24 (N.S. ) 


1.13 4S.) 


The information on missed responses given in Table III-1l 


which was obtained from the data supermatrix can be broken down 


into three matrices, one for each of the experimental groups. The 


summary tables of the analysis of variance of missed responses for 


each of the experimental groups are given in Tables III-3, Tir-4, 


and III-5. 


a a 2 ss AP 


mh i lt te 


ye Se 


GISAT YARIS, GOMATIAN HO. eter amy 


ass 


i TE it a ao so AI Bl sa avn a re at Nea shee! ~ ag 


7 * 
SIUORO LTA. +GacmOdea deegie 
a ee wt Dart oe Boo. en es ee re —e 
' - 
r - 
¥  ——— 
| = 
+ ra ane > 
~ fi o sate . Tes coer Te" TIA THT 
+t A x ie al ny a STAID 3 ioe Ae te ae] ih, La A ay 
some —. at - re ets ec iensickae wore a ee ce - 
. 3 


- * i e 
rw = c\* j 
Ba nA 
- « p= o AZ 
aS - od - € 
ie A ~~, f.. 4 1 
’ 
S ~ oret 
aN i. Saf 


ee ee es 


re wt uae ta oe ee ee ee ee es 
ei Gi AO ig, SSOROGcT. SBS igat AO mot SEHTEGT, of 


reece grt) feces O het ont avis @reab 
2 tu WY 16) Fide ae UK, FT Seagry >» Boars 
2 


=m ‘ , 
eal { 4 a a f » Oo 
¥3 ladnemitsqxs oft to cogs t 
“2 
a oe % - mete ee ene 869 
p Bsaedm to sonétirev ‘to ate 


Stano ,_s8oitcan se 


ets equoty Letnanl 


aa aroha: avers 


er) 


. >‘ ) . 
i (8) x85 vo 
a 


tes D 
S. @ WW 
- 
a q. 


fa 


SF E “¢ 3 ae Z 


os 


end + ott bon letde 


Viens eg To 


TABLE IIT-3 
ANALYSIS OF VARIANCE SUMMARY TABLE 


MISSED RESPONSES: EXTRAVERT EXPERIMENTAL GROUP 


SOURCE OF VARIATION DF SUM OF SQUARES MEAN SQUARE F 


Subject Sex (Ss) 1 72.9 72.9 4 30 
Ss within S 8 426.0 53.25 -- 
Periods (P) 3 15635 BD AT 4.59 
SxP 3 ce 1.23 O: 14 
P x Ss within S ek 272.8 4 337 -- 
TOTAL 39 954K O 

TABLE III-4 


ANALYSIS OF VARIANCE SUMMARY TABLE 


MISSED RESPONSES: CONTROL GROUP 


SOURCE OF VARIATION DF SUM OF SQUARES MEAN SQUARE F 


Subject Sex (S) 1 0.4 0.4 0.081 
Ss within S 8 39.5 4.94 a 
Periods (P) 3 U7, 4.g Tae 
Soe 3 23.6 Teco tr 1.94 
P x Ss within S ah 105-7 4.40 -- 


TOTAL 39 183.9 
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TABIE III-5 
ANALYSIS OF VARIANCE SUMMARY TABLE 


MISSED RESPONSES: INTROVERT EXPERIMENTAL GROUP 


SOURCE OF VARIATION DF SUM OF SQUARES MEAN SQUARE F  _P_ 
Subject Sex (8) 1 ee: 6.7 0.021 ,. (N.S. ) 
Ss within s 8 38.8 UaRiots -- -- 
Periods (P) 3 3.6 ee 6.057 (Nao. ) 
oP 3 0.3 OL O.O7E.. (N84) 
P x Ss within S es an. 6 digs -- -- 
TOTAL 39 76.4 


Scheffé (1953) has developed a procedure for making any and 
all comparisons of interest between a set of means. Using this procedure 
we do not have to plan the comparisons in advance. Of course, Scheffé's 
test can be used for testing & priori orthogonal comparisons. However, 
when used with & priori comparisons Scheffé's test becomes extremely 
conservative. In other words, larger differences will be required for 
significance than with other procedures. ScheffPé (1953) suggests that ~ 
with his test one might consider setting the alpha level = .10 instead 
oe: alone = 70>. 

The conservative aspects of Scheffé's procedure are more than 
compensated for by its constant error rate. Using Scheffé's test for 
multiple comparisons the probability that all statements concerning 
significance are correct is equal to l - alpha. Thus if alpha = .05, 


the probability that all statements yielded by the procedure are correct 
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will be equal to, or greater than .95. For’ further information on 
this procedure the reader is referred to the excellent reviews by 
Edwards (1963) and Rule (1969). 

The principal analysis of variance on the missed response 
data indicates that the levels of extraversion effect were significant 
(Table III-2). Using Scheffé's test, a systematic comparison of the 
three levels of extraversion was made. The results of this comparison 


are given in Table III-6. 


TABLE III-6 
SUMMARY TABLE SCHEFFE'S TEST 


MISSED RESPONSES: LEVELS OF EXTRAVERSION 


MEAN 

COMPARISON SQUARE DIFFERENCE aie Be 
Bovew.c 88.2 PaO (N.S. ) 
Evs« I ES b, 25 13.12 £005 
@ woe I 198.45 eye Lx 025 
Average of 

€4+ DB ysi £ 360.15 8157 ¢1005 
Average of 

E+Cvs. I 470.4 Lato £-005 
Average of 

E+Ivs.C fons ef, aie: (N.S. ) 


The same analysis also indicates that the experimental period 
effect was significant; therefore, a comparison of the mean missed 
response scores in each experimental period was performed. The results 
of the comparisons of experimental periods using Scheffé's method are 


given in Table III-7. 
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TABLE III-7 
SUMMARY TABLE SCHEFYE'S TEST 


MISSED RESPONSES: EXPERIMENTAL PERIODS FOR ALL SUBJECTS 


MEAN 
COMPARISON SQUARE DIFFERENCE F Pp 
ive. 2 ore 0.02 (N.S. ) 
lives. 3 0.82 0.05 (N.S. ) 
1 vs. & h1.67 2.he (S.) 
avs. 3 2.40 0.14 (N.S. ) 
Seve. 4 50.42 2.93 €.05 
3vs. 30.82 1 (N.S. ) 
Average of 
eo es. 4 61:25 3.56 <¢.025 
Average of 
1+ 3vs. 4 48.05 2.19 Z-05 
Average of 
2+3vs. 4 52. 30 3.10 ¢-05 
Average of 
1+2+3vs. 4 60.84 3.54 <€.025 
Average of 
t+ 2 vol ve. 3 D.6 0.09 (Nes. ) 
Average of : 
kL + 3 eel vs. 2 14.4 0.84 (N.S. ) 
Average of 
a2 3 ee ts. 1 7.51 oO. 4) (N.S. ) 


Of the analyses of variance performed on the data matrices 
obtained from the missed response data for each of the experimental groups 
(Tables III-3, III-4 and III-5) only the analysis of variance on the 


extravert data yielded statistically significant results (Table ITII-3). 
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In the extravert experimental group, the experimental periods main effect 
is significant. Using Scheffé's test, comparisons of the experimental 
period mean missed response score in each experimental period were made. 


The results of this procedure are given in Table III-8. 


TABLE ITI-8 
SUMMARY TABLE SCHEFFE'S TEST 
MEAN MISSED RESPONSE SCORE DURING EXPERIMENTAL PERIODS - 


EXTRAVERT GROUP 


MEAN 

COMPARISON SQUARE DIFFERENCE pe wee 

l vs. 2 6.05 0.18 (N.S. ) 
ave 3 6.05 0.18 (ice) 
Lvs. 4 88.2 2559 (N.S. ) 
evs. 3 ah.2 Opyee (N.S. ) 
eva. 4 | Lh0.45 4.12 €.025 
Soya. i 48.05 Pa (N.S. ) 
Average of 

£2 vs. 4 150.42 WYL €.025 
Average of 

1+ 3 vs. 4 88.82 2.60 (N.S. ) 
Average of 

So e4 vs. 4. 1i7f <6 3.45 <.05 
Average of 

tee s+ ove. | 133,53 3.88 e025 
Average of 
Py 2 + hve. 3 0.03 G5001 (N.S. ) 
Average of 
ess. to eyes. 2 61.63 1.82 (NS. 


Average of ¢ 
24°93 4+ hb ves 1 LE. 7 0.43 Glee) 
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From Tables III-4 and III-5 it can be seen that there 

were no significant main or interaction effects in the analyses of 
variance performed on the missed response data obtained from the 
control and introvert groups. Therefore, Scheffé's procedure was not 
used to evaluate this data since if the mean square between groups 

is not significant then no comparison made using Scheffé's procedure 


can be significant (Rule, 1969). 
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FIGURE III-2 
(a | — == 
‘Oo 
LO 
oO — a 
= 
a 
ww 
a 
S) oe = 
Mm 
a on 
(eS) 
E 
= % EXTRAVERT GROUP 
WwW oO — = 
= = + CONTROL GROUP 
N 
jam 
: x INTROVERT GROUP 
= eae. 
antes aa aes 
(>) pee =~ — a. 
a 
(2; (3) (@) (2) 


o) 
oO oO oO S 
ee 
EXPERIMENTAL PERIOD 
MEAN NUMBER OF INVALID RESPONSES 


FOR EACH EXPERIMENTAL PERIOD 


MEASURE TWO: INVALID RESPONSES 


The mean number of invalid responses for the three experimental 
groups during each of the experimental periods is graphically presented 


above in Figure III-2. 
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The descriptive statistics of the invalid response measure 


are given in Table III-9. 


DESCRIPTIVE 


STATISTIC 


Number of 
Sub jects 


Mean 
Variance 


Standard 
Deviation 


Median 


TABLE III-9 


SUMMARY OF INVALID RESPONSE DATA 


ALL 
SUBJECTS EXTRAVERTS CONTROLS 
30 10 10 
10.65 22.50 7.03 
Lor t3 351 35 22.64 
14.10 18.75 $08)..75 
ae 25.5 6 


INTROVERTS 


The results of an analysis of variance on the invalid 


response data for all groups are given in summary form in Table II1-10. 
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TABLE IIT-10 
ANALYSIS OF VARIANCE SUMMARY TABLE 


INVALID RESPONSES: ALL GROUPS 


SOURCE OF VARIATION DF SUM OF SQUARES MEAN SQUARE F  P_ 
Extraversion (E) 2 8848.55 yeh 28 225%. <7005 
Subject Sex (Ss) ue o.23 3. 33 0.03 (N.S.) 
Hix S 2 Those 38.66 0525 tiie.) 
Ssw. Ew. S ah, 2263.1 135.96 se a 
Periods (P) 3 2247.63 749.21 10s 7). <.005 
Ex P 6 3822. 32 637.05 8:56 <.005 
Sx P 3 12.87 4.29 0.06 (NsS.) 
ExSxP 6 18.08 S61 0.04  (N.S.) 
Px Ss w. Ew. S 72 Sic pionae 7h. 39 on at 
TOTAL 119 23649. 3 


This data supermatrix may be reduced to three component 
matrices, one for each of the experimental groups. A repeated measures 
analysis of variance was performed on each of these matrices. The 
results of these analyses of variance are summarized in Tables III-1l, 


TIT-12 and III-13. 
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TABLE ITT-11 
ANALYSIS OF VARIANCE SUMMARY TABLE 


INVALID RESPONSES: EXTRAVERT EXPERTMENTAL GROUP 


SOURCE OF VARIATION DF SUM OF SQUARES MEAN SQUARE F 


Sub ject Sex (Ss) I 1h. 4 Tp 0.04 
Ss within S 8 2656.1 322.0) -- 
Periods (P) 3 604.6. 6 2015.53 ohare 
=P 3 3.0 BLA 0.01 
P x Ss within s 2h 4983.9 207.66 a 
TOTAL 39 13704.0 

TABLE ITI-12 


SOURCE OF VARTATION DF 


ANALYSIS OF VARIANCE SUMMARY TABLE 


INVALID RESPONSES: 


SUM OF SQUARES 


CONTROL GROUP 


MEAN SQUARE =F 


Subject Sex (Ss) a 65.03 65.03 oO) 
Ss within S 8 ee 59.03 ae 
Periods (P) 3 22.28 43 0.60 
pest 3 27.68 9.23 Onno 
P x Ss within S 2h 295.8 (alae Se 
TOTAL 39 882.98 
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TABLE ITT-13 
ANALYSIS OF VARIANCE SUMMARY TABLE 


INVALID RESPONSES: INTROVERT EXPERIMENTAL GROUP 


SOURCE OF VARIATION DF SUM OF SQUARES MEAN SQUARE F P- 
Subject Sex (s) i 1.23 1.23 0.07 (NS.) 
Ss within $ 8 134.8 16.85 -= — 
Periods (P) 3 1.08 0.36 Ont: (N.S. ) 
SxP 3 0.28 0.10 0.03 (Nese) 
P x Ss within S 2h 76.4 3.18 -- — 
TOTAL 39 213.78 


The principal analysis of variance (Table III-9) indicated 
that the levels of extraversion main effect and the experimental periods 
main effect were statistically significant. Using Scheffé's procedure 
a systematic comparison of the subjects!’ mean invalid response score 
for the three levels of extraversion and for the four experimental 
periods was made. The results of these comparisons are given in 


Table III-14 and in Table III-15. 
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TABLE ITT-1} 
SUMMARY TABLE SCHEFFE'S TEST 


MEAN INVALID RESPONSES BETWEEN LEVELS OF EXTRAVERSION 


MEAN 
COMPARISON SQUARE DIFFERENCE ie Es 
E ve. C 4789.51 biegotl €.005 
Eve: T 8060.11 29.64 £005 
Cvs. T 423.20 1/56 (v.S.) 
Average ; 
G+ iT ys. E 8425.35 30.98 <€.005 
Average 
: oC ys. 1 4059.04 14.93 <.005 
Average 


E+Ivs. Cc 788. 4 2.90 (N.S. ) 
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TABLE IIT-15 
SUMMARY TABLE SCHEFFE'S TEST 
MEAN INVALID RESPONSES DURING EXPERIMENTAL PERIODS 


FOR ALL GROUPS 


MEAN 
COMPARTSON SQUARE DIFFERENCE F P 
Love. 70.42 . 2 (N.S. ) 
Eve 5 1109.4 sO7 <.005 
Ive. 4 156.82 70 (N.S. ) 
2 ¥e. 3 620.82 Wis €..05 
2vs. 4 437.4 .96 (N.S. ) 
Sve. 4 2100.42 eral ¢-005 
Average of 
poo ve, 4 aT s0't CP (N.S. ) 
Average of 
1+ 2 vs. 3 1130.01 .06 <.005 
Average of 
ce Ve 1135 502 .09 <.005 
Average of 
@2+3vs. 148.94 .66 <.005 
Average of 
Peet 3 ys. 4 1047.21 .69 <,025 
Average of 
Lor oer ys. 1804.54 .09 «005 
Average of 
T+ 3 Lvs. 312), an Cue 
Average of 
oy oe ye. 1, 8c Oh (N.S. ) 


From the information given in Table III-1l1 it can be seen 


that within the invalid response data matrix obtained from the extravert 


group, only the experimental periods main effect is statistically signi- 


i ' gsse ‘edi 
se) c 


si 
aylt 


ee 


i ’ 7 _ 
—_ / 
i i 7 
Y as : ies 
‘ , 
i] 
9 
t 
\ 
= 7 . ete yh ey 
2 tt rt sped >a : 
a ey ee cs _ 
t 
4 - 
iy inter eA Al WoASAT TO 
‘ ; et 5 Sir) SIS AT pd AA wal, 
ome —— a: ee ee ee BS 8 ae 
~ dh cre y ir A ns i rate , ITT AVE re ay 
; i A t =] yi Pet a eee r i ‘oe fer 8's 
" Sel oe oy AN re ee ’ i a ohh , 
tigen mow" a 1H al ements ae ani tility ii aoemmaedl e 
. ' = 
an ~_ 
A tee ve ; 
a a . : 


aaa 
OR TRAGMOO 


mae _— 


) BS. aE 5 
* 


7 7 


. 


BS SL), ‘g-rrt ayia HE avy soisantootin 


woT 


b 2 


its0x ts 


Pm try or 
a eke 


68 
ficant. Using Scheffe's test, comparisons of the mean invalid response 
score for each experimental period were made. ‘The results of these 


comparisons are given in Table III-16. 


TABLE III-16 
SUMMARY TABLE SCHEFFE'S TEST 
MEAN INVALID RESPONSE SCORE DURING EXPERIMENTAL PERIODS - 


EXTRAVERT GROUP 


MEAN 
COMPARTSON SQUARE DIFFERENCE pide 2 
faye: S 237125 0.45 (N.S. ) 
weys. 3 3150.05 5.06 <.025 
ieys. | 336.20 0.54 i) 
eye. 3 1548.80 2.49 (wc. ) 
a ys. h 1232.45 1.98 (io. 
3vs. 5544.45 8.90 <.005 
Average of 
1+2vs. 4 952.02 ee) -- 
Average of 
1 +2 vs. 3 2038.82 4.88 <.025 
Average of 
ee says. ib 2870.42 LG. <.025 
Average of 
2P+3vs. b hOOL. 67 6.42 <.005 
Average of 
1+2+3vs. 4 2T26, 53 4. 28 £.025 
Average of 
1+2+4 vs. 3 4813.33 Ta(3 £005 
Average of : 
1+3+hvs. 2 26.13 0.04 (N.S. ) 


Average of 
res Owes th 496.13 0.80 (N.S. ) 
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The analyses of variance for the Control Group (Table III-12) 
and for the Introvert Group (Table III-13) indicate that for these two 
groups there were no statistically significant main or interaction 


effects; therefore, no further analyses of these data matrices were 


carried out. 


MEASURE THREE: 


u(e) 


SUBJECT REACTION TIME 


The mean subject reaction times for the three experimental 


groups during each of the experimental periods are graphically presented 


in Figure III-3. 
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FIGURE ITI-3 
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The descriptive statistics of the reaction time measure 


are given in Table III-17. 


TABLE III-17 


SUMMARY OF REACTION TIME DATA 


DESCRIPTIVE ALL 

STATISTIC SUBJECTS EXTRAVERTS CONTROLS INTROVERTS 
Number of 

Sub jects 30 10 10 10 
Mean 0.465 0.493 One 0.430 
Variance 0.006 G. 007 0.001 0.003 
Standard 

Deviation 0.077 0.084 0.032 0.055 


An analysis of variance was performed on the mean reaction 
time for each subject in each experimental period. The summary table 


of this analysis of variance is to be found in Table III-18. 
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TABLE ITI-18 


ANALYSIS OF VARIANCE SUMMARY TABLE 


REACTION TIME; ALL GROUPS 


SOURCE OF VARIATION DEF 


Extraversion (E) 2 
Subject Sex (S) z 
Exs 2 
Ssw. Ew. S eh. 
Periods (P) 2 
Ns 6 
Sh as 3 
Ex Six P 6 
x Ss w. Ew. 8 f2 


TOTAL ig 


QO. 


O. 


SUM OF SQUARES 


22951) 


OOOLT 


00359 
. 26149 
-O4413 
O2KYH 
00093 
.01143 
-08164 


ony aie 


MEAN SQUARE 


O 


O. 


11465 
OOO1T 
00179 
01090 
-OLL71 
.OO407 
.00031 
.00191 


-00113 


—_ 
10.52 


0.02 
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The supermatrix of subject mean reaction time was divided into 


three components, one for each of the experimental groups and the 


resulting data matrices were analyzed. 


of variance are given in Tables TII-19, III-20 and IIl-el. 


The summaries of these analyses - 
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TABLE IITI-19 
ANALYSIS OF VARIANCE SUMMARY TABLE 


REACTION TIME; EXTRAVERT EXPERIMENTAL GROUP 


SOURCE OF VARTATTON DF SUM OF SQUARES MEAN SQUARE F 


Subject Sex (Ss) iL 0.00317 0.00317 0.952 
Ss within S 8 0.16677 0.02085 -- 
Periods (P) 3 0.04701 © 0.01567 8.595 
ae F 3 0.00438 0.00146 0.80 
P x Ss within S eh 0.04375 0.00182 -- 
TOTAL 39 0.26509 

TABLE III-20 


ANALYSIS OF VARIANCE SUMMARY TABLE 


REACTION TIME: CONTROL GROUP 


SOURCE OF VARIATION DF 


SUM OF SQUARES 


MEAN SQUARE _F_ 


Subject Sex (S) ia 0.00039 0.00039 103 
Ss within S 8 0.00310 0.00039 -- 
Periods (P) 3 0.00078 0.00026 0.28 
Seay 3 0.00264. 0.00088 0.96 
P x Ss within § eh 0.02194 0.00091 -- 
TOTAL 39 0.0288. 
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TABLE ITT-21 
ANALYSIS OF VARIANCE SUMMARY TABLE 


REACTION TIME; INTROVERT EXPERIMENTAL GROUP 


SOURCE OF VARIATION DF SUM OF SQUARES MEAN SQUARE Fo P_ 
Subject Sex (S) is 0.00019 0.00019 0.02 (N58. } 
Ss within S 8 0.09162 0.01145 -- -- 
Periods (P) 3 0.02078 0.00693 10. 44 ¢.005 
SxP 3 0.00535 0.00178 2.69 (N.S. ) 
P x Ss within S eh 0.01594 0.00066 ae -- 
TOTAL, 39 0.13388 


The principal analysis of variance (Table III-18) indicates 
that the levels of extraversion and the experimental periods main 
effect and the levels of extraversion by experimental periods inter- 
action were statistically significant. Using Scheffé's test a 
systematic comparison of the subjects'mean reaction time for the 
three levels of extraversion and for the experimental periods was 
made. The results of these comparisons are given in Table IITT-22 and 


Table TII-23. 
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TABLE IITT-22 
SUMMARY TABLE SCHEFFE'S TEST 


MEAN REACTION TIME BETWEEN LEVELS OF EXTRAVERSION 


MEAN | 

COMPARISON SQUARE DIFFERENCE a er. 
Hm wen. C 275 865 1.26 (N.S. ) 
Bb ve. I 2227.81 10.22 ¢.005 
Ce ve. I 936.17 4. 30 £05 
Average 

G+ Ivs. E . 1356.92 6.23 £.025 
Average 

ae Cvs. 1 2017.43 9.26 <.005 
Average 


E+Ivs. C 65.28 0.30 (iss) 


ie 
) ae 
et at 


\" 


uw 

i 
ror 
HAT YA 
ee 


Dah 


oe 
re 


01 
wee 

a 

he 


i 


(hae 
—_ 


1 
¢ cSestrpperesr 


, 
: 


= ae pyr 


ry 


© the ge 
ad, 
‘ 


. 


a tt crime coo BAe 8 


iy iy t Me eT 


Ty; 
ot 


a 
» aed 


; 
oh EL 


at aad — So a 


= eee 


76 
TABLE III-23 
SUMMARY TABLE SCHEFFE'S TEST 


REACTION TIME; EXPERIMENTAL PERIODS FOR ALL SUBJECTS 


MEAN 
COMPARTSON SQUARE DIFFERENCE F P 
Lvs. 2 31.66 0.93 (w.s.) 
teva. 3 41.20 eed (Ness) 
Pores oll 4O7.51 11.98 €.005 
ee. 3 0.63 0.02 (N.S. ) 
Zee 212.00 6.23 €.005 
Sys: i 109.57 Some ¢.005 
Average of 
t +2 ys. 4 4o2.46 Lr. 63 ¢.005 
Average of 
Pet 3 vs. 4 BO. 32 11. 30 <.005 
Average of 
2a. 3vs. § S671 5) 7.86 ¢-005 
Average of 
1+2+ 3 vs. 4 392. 30 11.53 <.005 
Average of : 
1+2+h vs. 3 Tees O521 (N.S. ) 
Average of 
LG teh vs. 2 16.76 0.46 (Nase) 
Average of 
Bis galt ages 1 173.15 3-09 <.005 


The analyses of variance on the reaction time data matrices 
obtained from each of the experimental groups (Tables ITI-19, III-20 
and Tae hi) yielded statistically significant results for the extravert 
and introvert groups only. In the extravert group the experimental 
period main effect was significant at the 0.5% level. In the introvert 


group the experimental period main effect is also significant. Using 
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Scheffé's test the mean reaction time scores for each experimental 


period were compared in both the extravert and the introvert groups. 


The results of this procedure for the extravert group are given in 


Table IITI-24 and in Table III-25 for the introvert group. 


TABLE III-2 


SUMMARY TABLE SCHEFFE'S TEST 


MEAN REACTION TIME DURING EXPERIMENTAL PERIODS - EXTRAVERT GROUP 


COMPARISON 
teawves <2 

1 vs. 
1 vs. 
2 vs. 


CANS: 


rir er my 


evo. 


Average of 
fet Oya, 4 


Average of 
ete ¥Se 35 


Average of 
4.3 ve. 


Average of 
2 +2 vs. 4 


Average of 


1-4-2 + 3 ve. 


Average of 


Peo + hve. 


Average of 


1 +.3.+ hove. 


Average of 


seca pel Syes 


MEAN 


SQUARE DIFFERENCE 


16.43 
31.80 
Lia Sy 
2:52 
263,07 


a7 51 


hhh 50 


L740 


ho6. 74 


317.81 


436.28 


9.18 
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149.79 


0.58 


2.74 
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TABLE ITI-25 
SUMMARY TABLE SCHEFFE'S TEST 
MEAN REACTION TIME DURING EXPERIMENTAL PERIODS - 


INTROVERT GROUP 


MEAN | 

COMPARISON SQUARE DIFFERENCE ae P 
iva. 2 10.58 0.53 eo.) 
Lvs. 3 29.52 1.48 (N.S. ) 
Ueys. Jt 190.04 9.54 <.005 
a ye. 3 4.75 0.24 (is. ) 
evs. 1 110.92 shee <.005 
Seve. 4 69.75 3.50 2.05 
Average of 

Tee? evse. 1b 10% ak 9.89 <.005 
Average of 

ete 2 ya. .3 19.23 0.97 (Nese) 
Average of 

1+ 3vs. 4 . 163. 35 8.20 <.005 
Average of 

Boy 3ye. 118.86 5 OT <.005 
Average of 

Wetec te Zarenes' v7 288 8x93 <.005 
Average of 

feo eye. 3 0.09 0.004 Oye 
Average of 

Weews Oleg. 'e Lion Ov (NgSs.) 
Average of 

Bees pile ayes. 1 Bl. LT 4,22 <.025 


Our analysis of the subject's reaction times has so far made 
use of a mean value for the reaction time obtained by averaging the 


reaction time into a mean value for each experimental period. This 
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averaging process stabilizes the data variance and so tends to obscure 
subtle relationship in the data by causing the data analysis to become very 
conservative. To reduce this bias independent comparisons were made on the 
frequency distributions of reaction times for each experimental group 
during each experimental period. The frequency histograms for each experi- 
mental group during each experimental period show considerable deviation 
from the Gauss-Laplace or Normal Distribution; therefore it was deemed 
inadvisable to test the experimental hypotheses using statistical tests 
which make assumptions concerning the form of the data distribution. 

The Kolmogorov-Smirnov two sample test (Kolmogorov, 1941; Smirnov, 
1948) has been procedurized and reviewed by Siegel (1956) and by Bradley 
(1968). Briefly, it is a two sample test of whether two independent samples 
have been drawn from the same population or from populations with the same 
distributions. The two-tailed Kolmogorov-Smirnov test is sensitive to differ- 
ences in the central tendency (location function) and dispersion (density 
function) of the population from which the two samples were drawn. The one- 
tailed Kolomogorov-Smirnov test is used to decide whether or not the values 
of the population from which one of the samples was obtained is stochas- 
tically larger than the values of the population from which the other 
sample was drawn (Siegel, 1956)... 

Using the Kolmogorov-Smirnov two sample test the cumulative fre- 
quency distributions for each of the experimental groups during each of the 
experimental periods were compared. Because of the large sample size, the 
Maximum Difference test statistic obtained from the Kolmogorov-Smirnov pro- 
cedure was converted to Chi-square using the conversion procedure outlined 
by Goodman (1954). The results of the comparisons within groups are given 
in Table III-26. Te speeuits of the between group comparisons are given 


in Table III-27. 
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TABLE IIT-26 
KOLMOGOROV-SMIRNOV TWO SAMPLE TEST 
WITHIN GROUPS COMPARISON 


ONE-TATLED TEST 


MAXIMUM CHI* STOCHASTIC 
COMPARISON DIFFERENCE SQUARED oP DECISION 
E3, BE - 0.1477 23.90 <.001 Ely £3 
E44, Ee = 0.1761 33.80 <.001 El) E2 
Bl, Eb - 0.2078 46.49 <.001 EW EL 
po 83 - 0.0448 2.13 (1.8.9) (E3)E2 ) 
Pl, 53 - 0.0768 6.16 £05 E3>EL 
El, E2 = 0.0547 3.12 Meo) (E2>E1) 
Grice + 0.0436 eel (N.S. ) (c3>ch) 
ech + 0.0477 2755 (ive) (c2>ch) 
Ci, Ch = 030419 1.96 (ics. ) (ch>C1) 
eng + 0.0232 0.60 Guce.)) (c2>c3) 
er. C3 - 0.0490 2.65 (N.S) (C3>C1 
Cry 2 10.057 2.67 (.55) (C2>C1) 
135 Pe - 0.1893 42.29 <.001 T4)I3 
Te, Th = 0.2582 (o.27 <001 Th>I2 
eee Le =O: 2416 68. 33 < 001 Typ): 
Poe rs - 0.0668 5.26 (N.S.) (I3>T2) 
1 eae: - 0.0697 Sete (N.S. ) (I3>11) 
ie cle + 0.0385 reares (N.S. ) (I2>11) 


* Chi-Square Approximation, DF=2 
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TABLE III-27 


KOLMOGOROV-SMIRNOV TWO SAMPLE TEST 


BETWEEN GROUPS COMPARISON 


ONE-TATLED TEST 


MAXIMUM CHI* 

DIFFERENCE SQUARED ape 
- 0.1852 36.58 €.001 
Bevery: Aiea ls <-001 
- 0.1464 eet <.001 
- 0.1881 38. 34 <.001 
- 0.2889 92.8 <.001 
PLO 117 14. 34 <.001 
- 021652 29.51 <.001 
- 0.2909 o.. 6 <.001 
me bocd 29.83 <.001 
+ 0.0957 10.29 <.01 
- 0.3003 104.09 <-001 
- 0.3308 125255 <.001 
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STOCHASTIC. 


DECISION 


CDEL 
IDEL 
IlC1 
C2>E2 
12>E2 
I2>c2 
C3>E3 
13>E3 
I3>C3 
EWDCh 
Th) Bu 


TH ch 


- ¥Chi-Square Approximation, DF=2 
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CHAPTER IV 


DISCUSSION OF RESULTS 
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HYPOTHESIS 1: 


Performance Decrement: 


An analysis of variance on the missed response data for all 
subjects (Table TII-2) yielded a significant level of extraversion main 
effect, a significant experimental periods main effect and a significant 
levels of extraversion by experimental period interaction effect. An 
analysis of this data by Scheffé's method (Table III-6) demonstrated 
that the extravert group made a significantly larger number of missed 
responses than did the introvert group. In an analysis of variance per- 
formed on the extravert subject data (Table III-3) only the experimental 
period main effect reached significance. Scheffé's test on this data 
(Table III-8) demonstrated that the average of experimental periods one, 
two and three was significantly different from experimental period four, 
the period following the programmed rest period. These results lend 
support to Eysenck's findings which suggest that performance decrement 
gradually increases during massed practice and shows a sharp drop 
following a rest period. The results also strongly support Eysenck's 
findings that performance decrement is greatest in the extravert group. 

Using subject reaction time as a measure of performance, we 
find that there is very little difference in subject reaction time 
(Table III-17) summed over subjects and periods within each experi- 
mental group. An analysis of variance was performed on this data (Table 
III-18). The results showed that the levels of extraversion main effect, 
the experimental periods main effect, and the levels of extraversion by 
experimental periods main effect were statistically significant. Com- 


parisons between the levels of extraversion using Scheffé's procedure 
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show that the extravert group is significantly different from the intro- 
vert group. The interpretation of this finding is that the extravert 
group has significantly greater reaction times than the introvert group. 
However, analysis of the data using the Kolmogorov-Smirnov two 

sample test produces stochastic decisions opposite to those obtained 
from the analysis of variance and Scheffé's test. From Table III-27 
the following ordering of the data emerges for each group during each 
experimental period: 

PerLod?l? ool) CFE 

Period. 2: I)C}E 

Period 3: I>CDdE 

Period 4: IEC 

This seeming inconsistency is readily understood when one 

considers the pattern of performance decrement in the various groups. 
In the extravert group performance decrement manifests itself by an 
increase in reaction time and also by an increase in performance vari- 
ability. On the other hand, performance decrement in the control and 
introvert group is generally a simple increase in reaction time without 
a great deal of increase in performance variability. Therefore, in 
terms of the cumulative frequency distribution upon which the otiemerey: 
Smirnov test is based, the control and introvert groups have more 
"compact" performance distributions than the extraverts. Hence, the 


Kolmogorov-Smirnov test quite correctly renders its stochastic decisions. 
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HYPOTHESIS 2: 


Reminiscence effects: 


Reminiscence, the post-rest upswing in performance following a 
programmed rest pause, was evaluated by two measures in this study: 
reaction time and missed responses. From Figure III-1 it can be seen 
that the number of missed responses demonstrates a sharp decline in the 
extravert group following the rest period between experimental periods 
three and four. The summary table of Scheffé's test given in Table III-7 
demonstrates that experimental periods three and four were not signi- 
ficantly different averaged over all subjects, but that the average 
numbers of missed responses in periods one, two and three was signifi- 
cantly different from the number of missed responses in period four. 
Breaking down this comparison into components for each of the three 
experimental groups, we find that there were no significant differences 
between the four experimental periods in the introvert and control 
groups, and in the extravert group that the number of missed responses 
in period three was not significantly different from the number of 
missed responses in period four. However, the average number of missed 
responses made by the extravert group was significantly smaller from 
the number of responses in ee gertad period four. 

These results lend partial support to Eysenck's theoretical 
position regarding higher reminiscence in extraverts than in introverts. 

This difference becomes even more apparent when the subject 
reaction times are examined. Table III-23 gives the results of com- 


parisons by Scheffé's method of the mean subject reaction time for all 
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86 
subjects in each experimental period. The differences between the 
average reaction time in periods one, two and three are significantly 
different from the mean reaction time in period four. The mean subject 
reaction time for period three is significantly different from the value 
observed in period four. When the mean reaction times during experi- 
mental periods are compared for the introvert and extravert groups 
(Table III-24), it 1s found that there is a Significant difference 
between experimental periods three and four, and also between the average 
of experimental periods one, two and three and experimental period four. 
The results of a comparison between the extravert and the introvert 
groups for the fourth experimental period using the Kolmogorov-Smirnov 
two sample test indicates that the mean reaction time of the introvert 
group was significantly longer than mean reaction time of the extravert 
group. In summary, the results clearly demonstrate the presence of a 
reminiscence effect, and in accord with Eysenck's theoretical positions, 
the reminiscence Caae ae larger in the extravert group than in the 


introvert group. 


HYPOTHESIS 3: 


Sub ject Compensation for Performance Decrement: 


From Table III-9 we can see that the mean number of invalid 
responses in the extravert group was more than ten times the mean number 
of responses in the introvert group and three times greater than the 
mean number of invalid responses for the control group. The analysis of 


variance summary table for all subjects (Table III-10) indicates that 


ae 


at naawled Leech a aft | borteg Sasnemrisqes 
yisasoltingis ste Satis bus ows 46no ohoiweg at 
sont die Reser oft alles hatred ort start apitsast ceem ot 


a 
wel 


eclsv sry opts SoeTeet 06 Uitvasttionte ek-sornit otiog ot oad 
3) te 


Irene goituh saytt delioset maser sit sedW ot borreg ar I 
oc wale) 
agioty txrevSetrs. hae IT ovoxtal ait Ot a era 
tata 


o7eteTi ld AawOLDiAgsE 2 at SLOAF teat Saber % a2 Sk  atpnantl 

suatove sit auswied ocala Boa .r00ot bas sere “epolveq Ketieabena, 4 
_——" Ftp te 

170% bolvee fe7n ane EO EAS: F Bits anid bre OWT .5na abotteq fecsentroge % 

Tayo io s Jrevatixe, adv bi Vit soateaguies & 0 sstunet 9 

veyrs t Gavoroycmias sit arbi babisd faktacsbeaams sibs at 20% 

ait TO! But »itosst nest sis deer asdpoibat Haris ogre 


— 


-Yea) 


i$ to smig wo Hioaom a am etd eye ‘idaber te Ps Jo's 
; , - ¢<* 
£ Ty IOnSeSTtO eid atarsaioasd siseaie. aciiear ost <jeadiere at 
* o - a .* = 
stacy lestitecostt a'xoneeva ovhw tosses at bee goss os 
| i iad 


\ oa w 7 “ae 
{3 oi onde quote dieveansxs add. Ge TSetes ek tostts 


:iteme tos! soramurettet mot moms 
a z 9 
bifeval to tedimin aBom edit vad? 656 nes Sw Siar = a ee. 


odin. sSem afd semiy gos aadt 
odd siait. c3a8ty aamiy setd? bas que 
YW efeylace afl .quoTE fotsao off tot; ssene 


tas psiteo lik (GI-Tir ofdail’) soshsie 


87 


the levels of extraversion main effect, the experimental periods main 
effect, and the extraversion by experimental periods interaction were 
highly significant. When this data is analyzed for each experimental 
group (Tables III-11, 12 and 13), it is found that only the results 
from the extravert group reach significance. In the introvert group, 
only the experimental periods main effect is significant. 

Comparisons using Scheffé's method (Table III-14) were per- 
formed and the results of these comparisons were that the extravert 
group differed significantly from both the control and the introvert 
group. The interpretation of these comparisons is that the extra- 
vert group made a significantly greater number of invalid responses 
than the introvert or control groups. There were no significant 
differences between the introvert and the control group in the number 
of invalid responses made by each group. 

Comparisons of the production of invalid responses made by 
all subjects for each experimental period (Table III-15) indicated that 
experimental periods one and two were significantly different from 
experimental period three, and that experimental period three was 
different from experimental period four. ieaenets the average of 
experimental periods one, two and three was significantly different 
from experimental period four. The interpretation of these results is 
that the number of invalid responses increased significantly in the 
first three experimental periods and that there was a significant de- 
crease in the number of invalid responses in experimental period four 
following the rest period. 


From Tables III-11, 12 and 13 it is apparent that only the 
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extravert group periods effect is highly significant. Comparing the 
number of invalid responses made in each experimental period by extravert 
subjects (Table TIT-16) we find that experimental period one is signifi- 
cantly different from experimental period three, and that period three is 
significantly different from period four. In addition, the average of 
periods one, two and three is significantly different from experimental 
period four. These results suggest that in the extravert group there is 
a significant increase in invalid responses during the first three 
periods and that there is a significant decrease in invalid responses in 
experimental period four. 

In summary, the results obtained from the invalid response 
measure suggest that the extravert group makes significantly more in- 
valid responses than the control and introvert group. There is no 
evidence to suggest that the introvert and control groups differed in 
the production of invalid responses. 

The pattern ie invalid responses suggests that the extravert 
subjects do attempt to compensate for performance decrement. That is, 
as performance declines the number of invalid responses increases, and 
when the post-rest upswing in performance following the programmed rest 
pause occurs, the number of invalid responses shows a sharp decrease, 
perhaps because as performance increases the subject is under less 
pressure to produce compensatory behavior. There is no evidence to 


suggest that similar patterns exist in the introvert or control groups. 
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HYPOTHESIS h: 


The Intermediate Performance Position of the Control Group: 


The general prediction that the performance of the control 
group should fall medially between the performance of the introvert group 
and the performance of the extravert group has not received clear support. 

When the groups are compared on the basis of missed responses 
(Table III-6), there is no significant difference between the extravert 
group and the control group. However, there is a significant difference 
between the extravert group and the introvert group and between the 
control group and the introvert group. 

If invalid responses are used as the measure for group com- 
parison measures, the opposite effect is found (Table III-14). Using 
this measure the extravert group is significantly different from the 
control group and the extravert group is also significantly different 
from the introvert group; yet, the control group is not significantly 
different from the introvert group. 

Using mean reaction time as the comparison measure (Table 
111-22), we find that the pattern of group differences is similar to that 
obtained when missed responses are used as the comparison measure. That 
is, the extravert group is significantly different from the introvert 
group and the control group is significantly different from the introvert 
group; but, the extravert group is not significantly different from the 
control group. 

In summary, it would seem that the placement of the performance 


of the control group is somewhere between the bounds set down by the 


Te 
f : - 

f 

} j 
hi : 
et! > r . Gs 

j 

i L 

+i 

| ly 
HI] : x s 

aii 
, . ‘ a ‘a lod 

ws oro sits Tacos eho t.. aodéerro tre? Ske 

he 
i f 
i 3 
i 
5 ee ae = 

i) 20h g + rr f ta if c c Lerronme = 

i} ' + 

) - * 1 

. a 
sM Do sors att osoted yliebider List BL 
| 

Wl 
nt} = 
Aah 
ii 
; 1“, ‘Dee oe * pen dee + The ar, - 
1a A ¥ r JSS k 3} ait iO 2o0 ano 
Ui 
? Le ry at? ad wh 
ibe 
F ‘tth tosotEinaie-om ok srede .(GeIIT 
aw ee 
ne i —s.* lied 
Se ad an) ‘ ‘ “4 Ye v,erows ,gyore fortaoo eat ‘fre qs 
2 : . 


‘irsvotdnt std bose guetta otevaetixe = ooo 
Ape 


. 7 


- Nihec eum i a. ee ad eerer af a 
t pS Jia <StLs BS Gio ine Ct: 
= / * 
oP ven “> 
‘ ‘ +8 Sut DLASHVOL Se. + 
, - 


wigan oft - IFLUEss Ss hah 


1 re ra tihtw{ 5 ire: 3 ‘yUSn. Srovienige siz oruesain aha 
y ae ak 
A - eae 
bry ' ft crorra tvsverdne ad? bas. gquetg td 


i rf ’ ue tay Prevot 
i ; Sesvertalk 'siP- mo 
| 


: ‘ - std AA eee ee 
| Rea if - te De iy yt; ‘ , - ris 7 289T ae Say. note 
| d 
| 


‘, 
f 
rs 
' 
hag 
{ 
[= 
bm 
+ 
C4} 
try 
-+ 
= 
o 
— 
iD 
@ 
a 


ET le So eae 


GW 

a 
yy 

« 

] 

"4 
san 
. ee 
= 


ee > 
<a bt = 

mM S : . ; : 7 PER! be : 
soneatoites eit ‘\o ‘Tnsmesal¢ of ..c ats mesa ore Jae octane at =n 


ae 


, a 


Re a 
) on = i , 
LM awob tee einyod edt asewisd stot ah et 4 a Se No 
ie - ia = : - a 7 at ; 
_ t, as 3 = sa : me 7 
. : : i q haa ’ i — ae ph a 


a ow oi 


90 


extravert and introvert groups. However, this position would also seem 
to be dependent on the performance measure being used and so no general 
statement concerning the verification of the experimental hypothesis 


can be made. 
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SUMMARY OF RESULTS 


In general, the results of this experiment support the pattern 
of performance decrement in extraverts during continuous performance 
postulated by Eysenck's theory. However, there is no support for this 
theory with regard to the control and to the introvert groups. While the 
extravert group's performance is significantly different from the per- 
formance of the control and the introvert groups, there is little 
evidence of difference between the control and the introvert groups. 
This lack of difference tends to suggest that Eysenck's placement of the 
three groups along the E-I personality dimension does not adequately 
distinguish between controls and introverts. One would expect that if 
the control group really occupied the central area of a polar dimension, 
the performance of this group should be intermediate with respect to the 
performance of the two polar groups. 

The experimental results also strongly support Eysenck's 
findings regarding compensatory behavior during periods of performance 
decrement in the extravert group. 

No evidence was found in this study to support an interaction 
between subject's sex and extraversion reported by Brebner (McPherson, 
1965). 

The experimental results strongly support the predictions 
concerning reminiscence made by Eysenck's theory. It was found that 
reminiscence was greatest in the extravert group and least in the intro- 
vert group. 

An additional finding of this study is that there is some 


evidence to support the concept of the 'measure specific nature' of 
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performance decrement. From the experimental findings it is quite 
apparent that the statistical outcome of the experimental procedure 
depends largely on the sample statistic that is used in the data 
analysis. For example, the measure frequently used by Eysenck and his 
co-workers is performance variability using a measure of variance as 
the statistical measure. When measures of variance are used, the 
results quite closely fit Eysenck's theory which is empirically de- 
rived from similar measures. On the other hand, if a measure of 
central tendency is used, a pattern of performance decrement seemingly 


quite different from Eysenck's findings will result. 


SUGGESTIONS FOR FUTURE RESEARCH 


This study was an exploratory study and a post-hoc analysis 
of its design and execution suggests several improvements that could 
be made. 

The first recommendation is that an improved measure of 
extraversion be found. The experimental findings tend to suggest that 
the multi-factor nature of Eysenck's E-I dimension is so broad that it 
is difficult to make accurate predictions from the theory because of 
the interaction of the E-I dimension's component factors. Experimenters 
using the EPI should be aware that quite recent research on the nature 
of the EPI factors by Howarth et. al. (1970) suggests that there are 
at least two major factors in the EPI Extraversion-Introversion 


dimension: "Social Extraversion" and "Impulsivity". Therefore, at 
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the very least, these factors should be determined and, in future 
research, the experimental results should be analyzed using multi- 
variate statistical techniques. 

A second recommendation is that future research should center 
on the compensatory behavior of the extravert group during periods of 
task performance decrement. It would seem quite inconsistent with 
Eysenck's theory that reactive and conditioned inhibition processes 
that cause task performance decrement should not also interfere with 
compensatory behavior. Yet, the experimental findings of this study 
clearly demonstrate that compensatory activities increase rapidly, even 
during periods of maximum task performance decrement. This compensatory 
behavior also seems to demonstrate a 'reverse' reminiscence effect; that 
is, following a programmed rest period compensatory behavior occurs at 
a lower rate than before the rest period. The only suggested expla- 
nation consonant with Eysenck's theory is that the drive maintaining 
the compensatory SA ae is large enough to overcome the effects of 
inhibition; and in some manner, this drive increases in response to 
increasing performance decrement. The exact mechanism underlying this 


effect needs considerable empirical and theoretical clarification. 
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APPENDIX A 
MATSCAN Computer Program 


The MATSCAN computer program (Figure A-1) is an APL source 
language program for the construction of 2 x 2 (four element ) square 
matrices for use as stimuli in vigilance experiments. 

The elements of the matrix may be any permitted alphanumeric 
character contained in the APL source language. The matrix is con- 
structed by drawing J items from the pool of items contained in the 
literal vector F. The probability of drawing any individual item 
is controlled by adjusting the frequency of occurrence of the item 
in the item pool, F. The spacing of the. matrix is adjusted by 
changing the value cf N. The original alpha operator contained in 
the DOS/360 version of APL is not available in the current 08/360 
release of APL and so has been replaced by the program ALPHA. The 
program is recursive and the number of matrices generated is con- 
trolled by the value of U. 

A sample of MATSCAN output is given in Figure A-2. The 
“eritical" stimuli in this sample are denoted by arrows to the right 
of the critical matrix. In practice, these matrices are individually 
photographed and the resulting transparency is used as the actual 


stimulus. 
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FIGURE A-1 
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FIGURE A-2 
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SAMPLE OUTPUT FROM THE MATSCAN PROGRAM 


In this figure the critical stimuli are denoted with arrows. 
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APPENDIX B 


EYSENCK PERSONALITY INVENTORY 
by 


H. J. Eysenck and Sybil B. G. Eysenck 


Personality Questionnaire 


Tnstructions: 


Here are some questions regarding the way you behave, feel 
and act. After each question is a space for answering "YES" or "NO". 


Try to decide whether "YES" or "NO" represents your usual 
way of acting or feeling. Then put a cross in the circle under the 
column headed "YES" or "NO". Work quickly, and don't spend too much 
time over any question; we want your first reaction, not a long-drawn 
out thought process. The whole questionnaire shouldn't take more 
than a few minutes. Be sure not to omit any questions. 


Now turn the page over and go ahead. Work quickly, and 
remember to answer every question. There are no right or wrong 


answers, and this isn't a test of intelligence or ability, but simply 
a measure of the way you behave. 
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22. 


Do you often long for excitement? 

Do you often need understanding friends to cheer you up? 
Are you usually carefree? 

Do you find it very hard to take no for an answer? 

Do you stop and think things over before doing anything? 


If you say you will do something do you always keep 
your promise, no matter how inconvenient it might be 
to do so? 


Does your mood often go up and down? 


Do you generally do and say things quickly without 
stopping to think? 


Do you ever feel "just miserable" for no good reason? 
Would you do almost anything for a dare? 


Do you suddenly feel shy when you want to talk to 
an attractive stranger? 


Once in a while do you lose your temper and get angry? 
Do you often do things on the spur of the moment? 


Do you often worry about things you should not 
have done or said? 


Generally, do you prefer reading to meeting people? 
Are your feelings rather easily hurt? 
Do you like going out a lot? 


Do you occasionally have thoughts and ideas that you 
would not like other people to know about? 


Are you sometimes bubbling over with energy and 
sometimes very sluggish? 


Do you prefer to have few but special friends? 
Do you daydream a lot? 


When people shout at you, do you shout back? 
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33. 
34. 


35. 
36. 


37. 


38. 


Are you often troubled about feelings of guilt? 
Are all your habits good and desirable ones? 


Can you usually let yourself go and enjoy yourself 
a lot at a gay party? 


Would you call yourself tense or "highly-strung"? 
Do other people think of you as being very Lively? 


After you have done something important, do you often 
come away feeling you could have done better? 


Are you mostly quiet when you are with other people? 
Do you sometimes gossip? 
Do ideas run through your head so that you cannot sleep? 


If there is something you want to know about, would you 
rather look it up in a book than talk to someone about it? 


Do you get palpitations or thumping in your heart? 


Do you like the kind of work that you need to pay 
close attention to? 


Do you get attacks of shaking or trembling? 


Would you always declare everything at the customs, even 
if you knew that you could never be found out? 


Do you hate being with a crowd who play jokes on 
one another? 


Are you an irritable person? 

Do you like doing things in which you have to act quickly? 
Do you worry about awful things that might happen? 

Are you slow and unhurried in the way you move? 

Have you ever been late for an appointment or work? 

Do you have many nightmares? 


Do you like talking to people so much that you never 
miss a chance of talking to a stranger? 


Are you troubled by aches and pains? 
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h6. 


Would you be very unhappy if you could not see lots 
of people most of the time? 


Would you call yourself a nervous person? 


Of all the people you know, are there some whom you 
definitely do not like? 


Would you say that you were fairly self-confident? 


Are you easily hurt when people find fault with you 
or your work? 


Do you find it hard to really enjoy yourself at a 
lively party? 


Are you troubled with feelings of inferiority? 

Can you easily get some life into a rather dull party? 

Do you sometimes talk about things you know nothing about? 
Do you worry about your health? 

Do you like playing pranks on others? 


Do you suffer from sleeplessness? 


PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS 
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